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PREFACE 


This small book requires no apology. The indus¬ 
trialization of our country has made rapid progress 

* 

during the last few years, especially since the outbreak 
of the Second World War. There can be no question 
that the tremendous growth of industries in a pre¬ 
dominantly agricultural country like ours is a subject 
of great importance and of great interest. This 
interest is bound to be enhanced when we remember 
that this industrial progress has not seriously affected 
the essentially agricultural character of our country. 
Yet it is unfortunate that the subject does not seem 
to have attracted the attention it deserves. Little has 
been written on it, and what little literature exists is 
mainly of an advertising or technical character. It 
is, therefore, with the purpose of meeting the need for 
a simple book on this subject that the present volume 
has been prepared. 

It is true that there is abundant literature on Indian 
economics written by economists, Indian as well as 
foreign, and in it Indian industries have received their 
share of treatment along with other branches of Indian 
economics. These books generally give a historical 
account of our industries, followed by a discussion of 
their present state and their future development. But 
the authors of these works are primarily concerned in 
their treatment with the economic and financial aspects 
and implications of Indian industries. Hence laymen 
and young students, not yet initiated into the termino- 
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logy of economics, are likely to stumble over the 
statistical tables and the discussions of economic 
problems in such books, and they often find that 
much of what they read in them is beyond their 

understanding. 

What is wanted, therefore, is a book that tells the 
story of our industries in simple language and gives 
enough information on this subject of vital importance 
to stimulate the interest of the general reader and 
especially of the young Indian student. In preparing 
this volume with this object, the authors have taken 
into account the special requirements not only of the 
layman but also of the student. The Indian student 
knows very little about India and what little he knows 
is often ill digested. Nor can we blame him, for he 
has been usually fed only on belles lettves in his 
language classes and denied opportunities of getting 
information on subjects of everyday importance 
around him. Fortunately, the time has gone when 
English and Indian classics were the only subjects 
that were supposed to give him “ sweetness and light ”. 
Our educationists have now realized the importance 
of widening the interests of the student by supplying 
him with books of general interest that will not only 
give well-written information but also stimulate his 
curiosity. 


It is hoped that the story this volume tells will 
interest not only the young student but also the general 


reader, for in preparing it the authors have taken 
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special care to avoid unnecessary technicalities and 
tiresome statistical details. But as the subject is new, 
and as many of our industries are still mysteries to 
us, some information regarding the processes of manu¬ 
facture has been given. It is meant to satisfy 
especially that inherent curiosity in the young that 
ever seeks to know How it is done. The book does not 
pretend to be complete, but it deals with most of the 
important industries in the country. 

The authors have drawn their information from 
several sources, but it would be impossible to mention 
all of them in this limited space. They would, how¬ 
ever, like to acknowledge gratefully the help they have 
received from Buchanan’s Capitalist Enterprise in 
India, Wadia and Merchant’s Our Economic Problem , 
Jathar & Beri’s Indian Economics, Vol. II, the Govern¬ 
ment of India’s Handbook of Commercial Information 
and The Story of American Industry published by the 
Department of Commerce of the U.S.A. Government. 
They must also thank Dr. G. P. Kane, M.Sc., Ph.D. 
(Lond.), of the Department of Technology, the Univer¬ 
sity of Bombay, whose advice and suggestions have 
been of invaluable help. 





CONTENTS 

i 

CHAPTKR PAQE 

PREFACE v 

I. INDIAN INDUSTRY—A BRIEF HIS¬ 
TORICAL SURVEY . .1 

II. MODERN INDUSTRIAL METHODS 15 

III. COTTON TEXTILES . .23 

IV. JUTE, SILK AND WOOL . . 36 

V. IRON AND STEEL . .52 

VI. CEMENT . . .62 

VII. HYDRO-ELECTRIC POWER . . 69 

VIII. TEA AND COFFEE . . .78 

IX. SUGAR . . .86 

X. GLASS AND CERAMICS . . 99 

XL PAPER . .110 

XII. THE CHEMICAL INDUSTRY . . 117 

XIII. FOOD PRESERVATION AND CAN¬ 
NING . .128 

XIV. COTTAGE INDUSTRIES . . 137 

XV. THE FUTURE . .146 




. 






Chapter I 


INDIAN INDUSTRY 

A Brief Historical Survey. 

Where does India stand today among the gieat 
industrial nations of the world? The answer is in¬ 
evitably disappointing, for it must be admitted that, 
by the standards of other civilized countries, especially 
those of the West, we are industrially very backward, 
that the progress of our industries has been very slow, 
and that it will be years before we can hope to com¬ 
pare ourselves with England and other European 
countries and the U.S.A. Modern Indian industry is 
about a hundred years old, for it was in the middle 
of the last century that mechanical power was first 
employed in India for the manufacture of goods. A 
century is certainly a long enough period for a country 
to advance industrially, provided she has the neces¬ 
sary determination, opportunities and resources at her 
command. Not so long ago Japan proved that even a 
small country can make tremendous industrial pro¬ 
gress within a very short time, if only she is 
determined to do so. And here is our country, 
endowed by Nature with every variety of climate, raw 
materials, mineral resources and man-power; yet we 
find that during the last hundred years our country 
has made so little industrial progress that it cannot 
be a matter either of pride or of satisfaction to any 

Indian. 
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But you may ask, has our country always been 
backward industrially? The answer is an emphatic 
No, for in the good old days the achievements of our 
people in every sphere of life were splendid and 
remarkable. The Glory that was Ind! that is what we 
say today proudly and a little sadly whenever we think 
of the grandeur of ancient India. In religion, litera¬ 
ture and fine arts as well as in industry our country 
had made such progress that the rest of the world was . 
looking at her with curiosity and not a little envy. 
Let us try, therefore, to get a picture of India’s indus¬ 
trial progress in the past before we consider what has 
been achieved industrially during the last hundred 
years. 

“ At a time when the rest of Europe, the birth¬ 
place of the modern industrial system, was inhabited 
by uncivilized tribes, India was famous for the wealth 
of the rulers and for the high artistic skill of her 
craftsmen.” So begins the report published thirty 
years ago by a Commission appointed by the Govern¬ 
ment of India to inquire into Indian industry. The 
story that the following pages tell will clearly show 
that many of the present Indian industries had their 
beginnings in very ancient times. The spinning and 
the weaving of cotton yarn were known to Indians as 
early as the Mohen-jo-daro civilization, which, accord¬ 
ing to experts, flourished about 5000 years ago. The 
iron industry was developed to such an extent in 
ancient India that finished products of iron and steel 
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were exported to other countries. We know from the 
accounts of travellers like Bernier and Tavernier, who 
came to India in the days of the Moghuls, that goods 
of the highest quality, such as embroidered silk, silver 
and gold cloth, brocades, satins, minute carvings in 
wood and ivory, were produced in India. Most of 
the Indian industries in those days, however, made 
goods which were required by the people themselves, 
although there was a considerable foreign trade in 
steel and in silk and cotton fabrics. Besides the 
industries which supplied the everyday wants of the 
people, there were specialized arts and crafts in 
ancient India which were centred in certain towns and 
produced goods for the royal families and aristocratic 
classes of those days. Such were the brassware 
industry in Benares, the shawl industry of Kashmir 

and the silk industry in Murshidabad. 

Most of these industries were essentially village 

industries. India has always been a land of villages, 
and even today, in spite of the rise of so many large 
towns, a very large proportion of the people still live 
in seven lakhs of villages. The village in India has 
been a peculiarly complete unit since ancient times. 
The vast size of India, the absence for centuries of 
loads and facilities of transport, and the distance be¬ 
tween towns, made the people in a village depend upon 
themselves for their entire living. Most of the vil¬ 
lagers carried on farming, but there were in every 
village a number of artisans whose hereditary occupa- 
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tions supplied goods for the requirements of their 

neighbours. These artisans held a very important 

position in the village life and enjoyed as high a status 
as anyone else. 

These artisans inherited their skill from their fore¬ 
fathers. But as life was simple in those days and its 
needs very few, their work was not very complicated. 
Again they depended upon such simple raw materials 
as were usually close at hand. Wood, iron, cotton and 
other materials were available in sufficiently large quan¬ 
tities near the villages, and from these the village 
artisan fashioned his goods. These goods were sold 
directly by the maker to the villager and thus there 
was not much scope for fraud, and above all no neces¬ 
sity for middlemen, who eat away a large part of the 
profits in modern industries. The tools of the workers 
were simple ones, locally made, and yet the skilful 
hands of the Indian craftsmen often turned out 
remarkable works of art with their help. 

* The only exceptions to this rural life in those days 
were a few cities of political, commercial or religions 
importance. As there were royal courts in several 
cities, a large number of merchants, noblemen and 
craftsmen were attracted to them, and as the require¬ 
ments and tastes of the aristocratic classes and the 
city people were different from those of the villagers, 
artisans and craftsmen found ample opportunities to 
produce artistic and expensive goods in their city work¬ 
shops. Some of these artistic goods were in demand 
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in other countries too, and traders, especially Arabs, 
carried on a prosperous trade in such Indian goods 
with China, the Malay Peninsula, the Persian Gull, 
and Italy. Many of these artisans, however, had to 
depend upon local merchants for their capital. It was 
the merchant who generally advanced money to them, 
gave them directions regarding the nature and quality 
of the goods required, and finally sold the finished 
goods in the market. Thus the craftsman, who was 
attracted to the cities by their wealth and the 
opportunities they offered for his art, became, more or 
less, a servant or dependent of the merchant who held 

the purse-strings in his hand. 

Such in brief was the industrial system in India 
when merchant adventurers from the West came here 
and established trading stations in several places. 
The original purpose of these European traders was 
to exchange European products for Indian. Thus 
they bought large quantities of cotton and other textile 
goods, spices, etc., in India and tried to sell woollen 
cloth and various raw materials to Indians. But the 
Indians were not at all interested in these European 
goods. They would have welcomed silver and gold 
from Europe in exchange for their goods, but the 
European nations were clever enough not to send their 
treasures of gold and silver to India even in return for 
cheap and attractive Indian goods. Consequently, the 
European merchants in India were obliged to start 
producing the required goods for themselves. For 
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instance, the East India Company began by advancing 
money to Indian merchants, who procured Indian 
textiles and other goods with it. But later the Com- 
pany gave out its own raw materials to Indian workers, 
who made goods from them in their own workshops! 
Finally, the Company had its own buildings or 
factories under its own direction and Indian artisans 
worked there for wages. Thus the Company was 
mainly responsible for establishing the modern factory 
system in India, with this difference, that hand power 
was then employed instead of mechanical power. 

The goods thus made were very popular in England 
and other European countries, and the demand for 
them was so great that the East India Company began 
to send Indian textiles and other goods to England in 
greater quantities. At first the British public wel¬ 
comed these goods and considered it fashionable to 
wear clothes made from Indian fabrics. But the 
British manufacturers began to find that Indian goods, 
especially textiles, were seriously hampering British 
textile manufacture and they raised an outcry which 

4 

had very serious effects on our industries. We' find 
that, after 1720, the use of Indian textiles was practic¬ 
ally prohibited in England, while in 1813 heavy 

« 

duties were imposed on Indian cotton goods reaching 
England. The East India Company, too, changed its 
policy. Indian artisans were systematically dis¬ 
couraged from making goods; larger quantities of 
cheap machine-made British goods were sent to India; 
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raw materials were taken in greater quantities to 
England for feeding the British factories; in short, 
everything was done to encourage British goods 
even at the sacrifice of the long-established Indian 

industries. 

You can very well imagine the effects of this policy 
on our industries. The Indian village craftsmen and 
artisans found gradually that their calling was no 
longer profitable, for the Indian markets were being 
flooded with small machine-made articles for domestic 
use, like scissors, mirrors, bangles, vessels of iron, 
brass and copper, as well as with cheap cloth from the 
mills of Manchester. These foreign factory-made 
goods were cheap and attractive, and the Indian 
artisan found that his goods, made slowly by anti¬ 
quated methods, could not compete with them. 

Modern scientific discoveries too, especially in 
chemistry, seriously affected our industries. The 


indigo plantations in India, for instance, became un¬ 
profitable and had to be abandoned when cheap 
synthetic dyes appeared and competed successfully 
with natural dves. Similarly, natural perfumes, 


attars, etc., for which Kanoj was for long a well- 


known centre, could not hold out long against modern 
synthetic perfumes. Our Ayurvedic and Unani 
medicines also w T ere eclipsed in course of time by 
modern synthetic medicines. Consequently, the Indian 
artisan turned to the land, especially when he found 
that commercial crops such as cotton, jute, oil seeds, 
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as well as food crops, were in great demand in 

England and other countries. But he could not own 

any land, and thus a new class arose in India, the class 
of landless labourers. 

As a result of the Industrial Revolution, England 
had become a great manufacturing nation. By 1800 
she was practically “the workshop of the world”. 
But it was not till the middle of the last century that 
machine power was employed in India for manufactur¬ 
ing goods. As you will see later, this power was used 
for the first time in India for making cotton fabrics 
and was extended gradually to other industries. By 
1860, some cotton mills, jute mills and the coal¬ 
mining industry were established in India. About 
this time railways were started, also to the great 
benefit of the industries. By 1900 the number of 
cotton and jute mills had considerably increased,, 
while coal production had more than doubled. The 

Swadeshi movement of 1905 gave a great stimulus to> 

* 

Indian industries, and, as a consequence, the old 
industries renewed their prosperity, while new ones 
were established as well. You can get a rough idea 
of the growth of industries in India from the fact that 
the daily number of factory workers increased from 
about 3 lakhs in 1892 to more than 9 lakhs in 1914, 
when the First World War broke out. 

nr 

The war of 1914-18 created enormous demands for 
factory goods in India. The Allies required war 
materials such as iron and steel, jute, leather and 


INDIAN INDUSTRY — A BRIEF HISTORICAL SURVEY 9 

woollen goods. As sufficient quantities of these mater¬ 
ials were not available in the West, Indian industries 
producing them made enormous profits. At the same 
time other industries making such useful goods as 
paper, matches, cement and sugar, were established in 
India during the war period and the years following. 
The number of registered companies in India in 
1918-19 was more than 2,700, with a capital of about 
100 crores of rupees, while in 1921-22 the number 
increased to more than 4,700 with a capital of 220 
crores of rupees. This was undoubtedly due to the 
great prosperity the war had brought to the country. 
But the boom brought by the war ended by 1922 and 
was followed by a depression which hit our industries 
very hard. 

The growth of a healthy national industry depends 
mainly upon the key industries of a country, but in 
India no attempt was made, except as regards the iron 
and steel industry, to start such industries for 
machinery, heavy chemicals, etc., which enable the 
smaller industries to run smoothly. In consequence, 
many Indian industries decayed; while some of the 
more established ones, like steel, cotton, sugar, paper 
and matches, had to ask the Government for protec¬ 
tive measures. After 1925 our industries had to face 
foreign competition again and also to suffer from the 
policy of the Government of India, which encouraged 
British industries as far as possible, even at the 
expense of our own. Our industrialists cannot, how- 
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ever, be entirely free from blame for the condition of 
our industries. Firstly, they did not provide for the 
future when they made huge profits during the war. 

Secondly, though tremendous .progress had been made 

m the West in industrial methods and science, they 

went on manufacturing goods by old, pre-war methods 

and thus could not offer any strong competition with 
the foreign goods. 

* 

Nevertheless, there is no doubt that between the 
two World Wars there was considerable industrial 
development in India. The cotton industry made very 
great progress during these twenty years. The steel 
industry began to supply a very large part of the 
Indian demand for steel. In the matter of sugar, 
cement and matches also, our country became, more 
or less, self-sufficient. Yet it cannot be said that 
India became industrialized during this period. The 
number of people employed in factories clearly shows 
this. For the number of industrial workers in India 
increased from 4,21,000 in 1897 to 9,51,000 in 1914; 
while between 1922 and 1939, it increased from 
13,61,000 to 17,51,000 only. This meant that, while 
a few new industries gave employment to some more 
workers, a very large majority of Indians remained 
farmers and agricultural labourers. 

The effects of the Second World War on our indus¬ 
tries were certainly greater than those of the First. 
Because this war was fought on a much bigger scale, 
it was in the real sense of the term a World War. 
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The victorious march of the German armies at its 
beginning, the entry of Japan on the eastern side and 
her rapid conquests, and the peculiarly dangerous 
position in which Great Britain found herself in the 
early years of this war, made it necessary that India 
and other Empire countries should supply as much 
war material to the Allies as possible. Consequently, 
the production of pig-iron and finished steel increased 
tremendously after 1939. In 1942, 20 lakhs of tons of 
iron were produced as against 16 lakhs in 1939, while 
steel production increased from less than 9 lakhs of 
tons in 1939 to 14 lakhs in 1942. Other industries too 
had to undertake a similarly heavy programme of pro¬ 
duction. Smaller industries like those that produced 
drugs, leather goods, hardware, glassware, cutlery, 
etc., also found it difficult to supply the requirements 
of the Government, which were very heavy. 

But the war exposed the main weakness of our 
industries, viz., their dependence upon the U.S.A. and 
Europe for machinery and even basic chemicals, such 
as synthetic ammonia, caustic soda, chlorine and 
bleaching powder, which are essential for several 
industries. It was impossible to establish the manu¬ 
facture of machinery in India within a short time, 
particularly during the war. But the Government 
expanded their armament works, explosive plants and 
small arms factories considerably in 1941, and for this 
purpose they required machine tools. They licensed 
fifty-four 
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varieties of machine tools, furnaces and machines. It 
also became necessary to manufacture heavy chemicals 
in India and a small beginning was made in producing 
them in 1941. In 1938-39, i.e., before the war, India 
had exported manufactured articles valued at about 48 
crores of rupees, whereas the value of the articles 
exported in 1940-41 came to more than 81 crores. 
These figures speak for themselves. 

Yet all this progress cannot make us feel very satis¬ 
fied, for we are as yet unable to make our own motor 
c.ns and aeroplanes. We have just started building 
ships and making cycles. We find, on the other hand, 
that Empire countries like Canada and Australia have 
taken the fullest advantage of the war and have 
established their own industries and made themselves 
independent of other countries for a variety of goods 
including motor cars, aeroplanes and ships. The main 
reason tor this is that they are masters of their own 
destinies and can do what they like. Up to 1945 
India had little or no voice in planning her future. 

But however hopefully we may look to the future, 
we cannot forget certain fundamental facts about our 
country. We must remember that India is a land of 
villages where nearly 90 per cent of her people 
live. We should also remember that nearly 75 per 
cent of Indians depend upon agriculture for their 
livelihood. We have already seen that the factory 
workers in India number about 18 lakhs. These are 
the workers in factories registered under the Factories 
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Act. We may call these factories “ organized or large- 
scale industries They numbered 11,630 in 1939 and 
probably the number has increased since then. But 
in addition to these industries there are several others 
in India that we may call “ unorganized or small-scale 
industries”. These so-called cottage or handicraft 
industries employ about 2 crores of people, while 
practically double this number, i.e., 4 crores or about 
one-tenth of our population, are dependent upon them 
for a livelihood. Thus it is easy to see the great 
importance of these small industries to our country. 
It is true, no doubt, that the capital invested in the 
organized industries is far greater than in the small 
ones; but we should remember that this capital is 
in the hands of a few wealthy people, including 
foreigners, while the smaller industries are being run, 
more or less, by the workers themselves. 

Our country possesses practically everything that a 
country that intends to industrialize herself should 
have. We have abundant supplies of raw cotton, raw 
jute, easily mined coal, iron ore and several other 
minerals. Our country has almost inexhaustible man¬ 
power, which is often wasted for lack of proper 
employment. India herself is a very big market for 
her own goods. Yet, in spite of all these advantages, 
we have not made sufficient industrial progress. Our 
leaders, economists and technical experts are conscious 
of this weakness of India’s and they have made 
elaborate plans for the future. Some of you may have 
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read about the Bombay Plan prepared by some of the 

leading economists and industrialists of India. It 

was recently announced in the Legislative Assembly 

at Delhi that 1,925 new cotton mills were to be started 

shortly. But whatever plans are made for the future, 

they will have to take into account the agricultural 

character of our country. Our ideal must be not to 

make the rich richer, but to make the poor better off 
in every possible way. 


Chapter II 


MODERN INDUSTRIAL METHODS 

The very expression “ Industry ” conjures up before 
us today the vision of a vast factory. We see it hum¬ 
ming with incessant activity, with thousands of 

workers toiling at big machines and producing from 

♦ 

raw materials a large variety of goods. We also see 
that these goods—whether they are motor cars, electric 
bulbs, soap, razor-blades or pencils—are of a uniform 
type and that they are manufactured in huge quanti¬ 
ties, to be used not only at home but also in other 
countries. This is certainly true of a large number 
of industries today; and we must remember that it is 
science that has made all this possible. Modern 
science has invented machines and discovered methods 
by means of which it has been possible to make things 
more cheaply, efficiently and quickly than they could 
ever be made by hand. * 

Thus industry today implies the production of goods 
on a large scale with the help of machinery; but the 
expression has a wider meaning. For industries can 
be either primary or secondary. Fishing, Forestry, 
Agriculture, Mining are primary industries; while the 
making of Iron and Steel, Textiles and Chemicals, and 
many other industries are secondary. But when we 
consider modern industry, we find it impossible to 
separate the two varieties, for there are several 
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industries today in which both play an equally 
important part. 

Modern industry has developed during the last 
hundred and fifty years. Up to the middle of the 
eighteenth century the methods of producing goods in 
Europe were much the same as they are in a large 
number of Indian villages today. Everything was 
done by hand, and any machines that were employed for 
the making of goods were rough and crude, and were 
also worked by hand. But the invention of the steam 
engine and steam-driven machinery changed every¬ 
thing. They gave man a greater mastery over 
nature. Hand power gave place to machine power 
and so man was now able to manufacture goods in 
larger quantities with the help of machines. While in 
old times a single piece of woollen or cotton cloth re¬ 
quired the labour of many spinners and weavers for a 
number of days, it was now possible to produce the 
same type and length of cloth much more cheaply in a 
mill in a few hours with the help of very few workers. 
All this brought about a great change in the industries 
of Europe and in many ways transformed the entire 
life of European countries. 

This great change, which was brought about in the 
eighteenth century, is popularly known as the Indus¬ 
trial Revolution. In fact it may be called the begin¬ 
ning of our Modern Age. It turned a large number 
of European countries which were mainly agricultural 
into manufacturing countries. It brought them great 
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prosperity and made them supreme among the nations 
of the world. Since that time tremendous progress 
has been made in science, especially in the West. 
Science and machines have played a greater part in 
modern life ever since James Watt invented his steam 
engine, and appropriately enough we have come to call 
our own times the Machine Age. 

When we compare modern industries with old-time 
industries, we notice several differences between the 
two. These are mainly due to the difference between 
the machine age which has developed modern industries 
and the hand age which made the old industries pos¬ 
sible. The old industries cannot really be called 
industries in the modern sense. They were only arts 
or handicrafts, and in India and other countries many 
of them can, even today, be seen struggling against 
modern industries. Every village in India, for 
instance, had artisans who, in old days, supplied the 
needs of the villagers by making articles of everyday 
use. The needs of the village, therefore, kept the 
artisans busy practically throughout the year. These 
workers rarely thought of sending their articles out¬ 
side their own village. There were, of course, among 
them some very clever and ingenious artisans whose 
workmanship attracted outsiders. Such workers were 
gradually tempted to leave their villages for big towns, 
where they were patronised by rich people, and made 
artistic and expensive articles to suit the tastes and 
needs of the wealthier classes. 
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The modern machine, on the other hand, does not 
differentiate between the rich and the poor, between 
the great and the small. It is like a great giant that 
goes on devouring raw materials at an astonishing 
speed and converting them within a short time into 
cheap ready-made goods. It has a hundred hands 
that can very skilfully and rapidly do the work of a 
thousand labourers without ever feeling the fatigue 
that the human body is bound to feel. It can thus 
provide a country with goods which are far in excess 
of what she requires and which she can sell to other 
countries in exchange for other goods and materials 
she badly needs. Another advantage has come from 
the use of mechanical power in place of human power. 
The large-scale production that it has made possible 
has enabled the ordinary man to enjoy many things 
today which previously were luxuries. 

But science can never be satisfied with the progress 
it has already made. It will always go on inquiring 
patiently, carrying out research, inventing better and 
better machines and discovering more efficient 
methods of making things. One such method that 
has brought about a revolution in modern industry is 
the mass-production method. This method is usually 
employed in the manufacture of goods which are 
almost universally in demand. Under it there is very 
little waste of time or material and generally no waste 
of movement or power. In a mass-production factory 
the workmen do not rush about; each man has his 
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special place and task. Thus in a motor-car factory 
in which this method is employed, a conveyor carries 
the growing car along between rows of workers, each 
of whom does a particular piece of work on it as it 
goes past him at a convenient speed. In this type of 
production there is little chance for a worker to make 
errors and so the standard of accuracy is high. 
Another advantage of this method is that it reduces 
considerably the cost of manufacture. Thus a greater 
number of people are able to buy goods which they 
could not otherwise afford. 

Now what are the essential factors for the growth 
of industries and the development of new ones? New 
scientific discoveries affect our mode of life. As our 
mode of living or our standard of living changes, they 
create many more necessities. As a simple example, 
we may take the case of the cinema industry. In 
India, before 1930 the industry was in its infancy. 
Since the invention of the talking pictures, however, 
the talkies have become a most important form of 
recreation for the people, and thus the production and 
exhibition of talking films has shown a phenomenal 
growth in recent years. The motion picture industry 
has also helped the establishment of several other allied 
industries in India. Again, take the discovery of 
wireless which has started the other important 
industries of radios, electric gramophones, etc. Simi¬ 
larly the invention of the railway engine, the motor 
car and the aeroplane has given rise to several new 
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industries. The common habit 


drinking tea or 


coffee has stimulated the pottery industry which sup¬ 
plies our cups, saucers and crockery. Thus scientific 
research gives rise to new industries, and this indus¬ 
trial development goes hand in hand with the change 
in our civilization. 


Necessity is the mother of invention. The truth of 
this saying is never brought out better than during 
war-time. War always creates new and sometimes 
almost unexpected necessities, and these can be satis¬ 
fied only as a result of scientific investigation. You 
have already seen how scientific discovery leads 
directly to the establishment of new industries. So 
you can see now why war periods are always very 
favourable to industrial development. This is amply 
dome out by the last two World Wars. The First 
World War saw the development of the fixation of 
nitrogen industry, the wireless and radio industry, as 
also the aeroplane industry. From the Second World 
War several new products have arisen, like the various 
plastics, glass fibre cloth and the new wonder drug, 
Penicillin. Even the existing industries have deve¬ 
loped tremendously. Our country must not fail to 
take the fullest advantage of all this new technical 
development and the new synthetic and other pro- 
ducts that have been created during the war. Then 
alone shall we be able to move satisfactorily towards 
industrialization as well as fight against the foreign 
competition that is bound to come sooner or later. 
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Mass-production methods played a vital part in the 

Second World War. They enabled gigantic factories 

in the U.S.A., England, Russia and other countries to 

manufacture tanks, aeroplanes, bombs, motor cars and 

other war material in great quantities within a very 

short time, apd thus helped the Allies in winning the 

war. In India, too, several factories making goods 

for the war employed these methods very successfully. 

Now that the war is over, the same methods are being 

employed in making goods of everyday use which are 
in great demand. 

Is it possible to imagine a great nation today with¬ 
out industries? Evidently not. For the histories of 
all great modern nations clearly show the important 
part industries have played in their development. In 
fact the material well-being and progress of a country 
depend in a large measure upon its industries. The 
industries generally bring about an increase in the 
wealth of a country and enrich it. They provide the 
people with other means of livelihood when agricul¬ 
ture does not pay. The industries, again, offer the 
people various opportunities to shine in different 
spheres, whereas agriculture does not give their talents 
enough scope. Lastly, industries help in the building 
of a vigorous national character, because it is usually 
found that, in countries that are undeveloped indus¬ 
trially, the people suffer from a certain intellectual 
deadness. If, therefore, a country desires to take 
its proper place among modern great nations, it 
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must make every effort to develop its industries by 

employing the most up-to-date scientific methods of 
manufacture. 



Chapter III 


COTTON TEXTILES 

There is a little flower which clothes today nearly 
three-fourths of the human race. It is the cotton- 
flower. The blooms of the cotton-plant give place to a 
capsule of seed, and when this capsule breaks open 
it reveals a soft, white, hairy mass that we call cotton. 
From the earliest times the energies of men have been 
directed to making their fields yield the best variety 
of cotton for the manufacture of fine, soft fabrics. 
And today we find civilized countries like the U.S.A. 
and Russia spending millions on cotton research and 
plantations. 

There is probably no other plant in the world which 
has influenced history so much as the cotton-plant. 
It was the cotton textile industry that turned England 
from a small nation into a great manufacturing 
country. Columbus no doubt found cotton growing 
wild in America, and as time went on cotton brought 
such prosperity to that country that it came to be 
popularly known as King Cotton. It was on the ques¬ 
tion of slave labour on their large cotton plantations 
that the Southern States of America fought a bitter 
civil war with the Northern States about a hundred 
years ago. And today the cotton industry ranks 

among the most important of the industries of the 
world. 

It is indeed difficult to believe that cotton, which 


2 







& 

•M' 


* • * • 
7S‘ 




THE JACQUARD LOOM FOR COTTON WEAVING 































COTTON TEXTILES 



occupies so important a place in the present agricul¬ 
tural, commercial, industrial and social life of the 
world, was for a long time almost unknown to the 
West. The industry flourished in Spain and Holland 
before it appeared on any considerable scale in 
England. When the Europeans came to India they 
found everyone wearing cotton garments and it was a 
great surprise to them to see Indian artisans making 
cotton fabrics which would have beaten even the finest 
woollen or silken materials of the West. 

Industrially backward as India is today, she can 
proudly claim to be the birth-place of the cotton 
industry of the world. Exactly when this industry 
began it is difficult to say. But there can be no doubt 
that it was in quite a flourishing condition at least 
4,000 years ago. The Vedas, which are among the 
oldest books of the world, refer to cotton goods, while 
the Mahabharata, the Ramayana and other Sanskrit 
books of ancient times describe the beauty and fine¬ 
ness of the cotton clothes worn in those days. It is 
also clear from the writings of several ancient travel¬ 
lers and historians that the Indian cotton industry had 
reached an advanced stage centuries ago and that 
Indian cotton and fabrics were exported to foreign 
countries. Pliny, the Roman writer, tells us that the 
Romans used Indian cotton cloth and bought from 

India annually cotton goods worth no less than fifteen 
million rupees. 


What was most striking about this great industry 
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was the excellence of the cloth made in ancient India. 
Many ancient travellers and merchants have written 
enthusiastically about the beauty and fine texture of 
the fabrics made at Dacca, Calicut, Cambay, Broach 
and several other places. The muslins of Dacca 
especially had won universal praise, and some of them 
were extraordinarily light and so finely woven that 
they could be easily drawn through a ring. We must 
remember at the same time that these fine fabrics 
were made from purely Indian cotton, which has never 
been of a high quality. “ Textile Breezes ”, “ Even¬ 
ing Dew “ Running Water ” and other poetic names 
which the foreigners bestowed upon them show how 
much these fabrics were admired and appreciated. 

The Indian cotton industry enjoyed a long period 


of peace and prosperity till about the eleventh century 
when the waves of conquest by foreigners started and 
continued for many years. It was only with the 
establishment of the Moghul Empire that the Indian 
artisan again found himself in a safe position and 

could carry on his industry in peace. 

The ancient cloth manufacture was not carried on 
as now in a few large towns or districts; it was 
universal. The growth of cotton was as general then 


as the growth of foodstuffs. Consequently cloth was 
produced throughout the country not only for the 
home market, but also for export to foreign countries. 
There were, of course, certain centres which produced 
special varieties of cotton goods. Some of these 
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places became centres of the cotton industry on account 
of their climate and their situation. Such were 
Broach, Surat, Calicut on the coast, and Dacca and 
other towns situated on the great rivers of the North 
where they had excellent facilities for transport. 

This industry was essentially a cottage industry, for 
every household prepared at least sufficient cloth for 
the needs of the family. The farmer found spinning 

M 

and weaving an excellent and profitable employment 
for his leisure hours. Certain communities, however, 
made cloth manufacture their regular profession and 
acquired extraordinary skill in it. This skill was 
generally handed down from father to son and thus 
the art was kept alive for several centuries. This 
industry was always encouraged by the rulers, the 
nobles and the rich, who employed excellent craftsmen 
in their Karkhanas, which were, in fact, the palace 
workshops of those days. 

Thus when the European traders arrived in India 
during the reign of Akbar, they found the Indian 
textile industry in a prosperous state. They were, of 
course, attracted by the tales they had heard of the 
wealth of this country and, as soon as they came to 
India, they established trading stations or factories 
everywhere. Indian cloth was one of the most 
important among the goods taken by the East India 
Company to England, and, as this cloth was very fine 
and cheap, it became immensely popular there. As 
the demand for Indian fabrics went on increasing, the 
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Company began to encourage and at times even to 
finance Indian workers to produce more and more 
cloth. Defoe, the famous author of Robinson Crusoe, 
tells us that it was a fashion in those days to use cheap 
and graceful Indian calicoes, muslins and chintzes, 
not only for dresses, but also for other household 


purposes. 

One result of this fostering of the Indian industry 
was that the woollen and silk manufacturers of 
England were faced with total ruin and starvation. 
Naturally they grew jealous of the Indian weavers 
who had deprived them of their home trade, and began 
to protest against the import of Indian textile goods 
into England. Their opposition was so strong that 
the import of Indian cotton goods was prohibited, and 
heavy fines were imposed on those who wore gar¬ 
ments made from Indian cloth. Add to these restric¬ 
tions the confusion and disorder that broke out every¬ 
where in India after the fall of the Moghul Empire, 
and it can easily be seen how this ancient industry 
slowly lost its importance and practically came to 
extinction. 


There were several other causes that also helped to 
bring this about. The invention of the steam-engine 
was followed in England by the invention of me¬ 
chanical appliances for manufacturing cloth. Several 


mills 

from 


were established in England, and the cheap cloth 
these mills that was exported to India began to 


■ ompote with the cloth made by Indian weavers by 
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their age-old, slow methods. The East India Com¬ 
pany now began to export larger quantities of raw 
cotton from India to England year after year. Con¬ 
sequently, when the workers employed in the manu¬ 
facture of Indian cloth found that their work did not 
pay, they left their occupation and gradually took to 
agriculture. Thus this industry, which had been, 
built up through several centuries because of abundant 
raw materials, cheap labour, hereditary skill and good 
markets, gradually declined and became a neglected 

subsidiary industry, and its beautiful products 
disappeared. 

Mechanical power was not employed in India for 
the manufacture of cloth till about the middle of the 
last century. The first cotton mill in India was 
established near Calcutta by an Englishman in 1818, 
but the real development of the Indian mill industry 
began with the opening, in February, 1856, of the 

Bombay Spinning and Weaving Mill which was estab- 

# 

lished by an enterprising Parsee gentleman, Mr. 
C. M. Davar. The foundation of the Ahmedabad textile 
industry, which is entirely controlled by Indians, was 
laid by the Ahmedabad Spinning and Weaving Mill 
in 1859 under the management of Mr. Ranchhodlal 
Chhotalal. The success of these mills was so great, 
that more mills were established in various other places. 
The peace enjoyed by India during the preceding 
80 years, especially after years of war and turmoil, 
greatly encouraged Indians to establish industries and 
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enter business. By 1860 Bombay had about 6 mills 
and had attracted a considerable population. In 1880 
India had 56 mills with 40,000 workers, while by 1914 
the number of mills had risen to 257, with more than 

two lakhs of workers. 

During all these years, however, there were certain 
periods when Indian cotton mills found themselves in 
a difficult position on account of foreign competition 
and other causes. But the First World War gave a 
great impetus to the Indian cotton industry. Foreign 
cloth ceased to come to India; Indian cotton goods 
were greatly in demand; and consequently the 
industry enjoyed marked prosperity for about eight 

years. But our millowners thought unwisely that 

* 

such good days would never end. They did not pro¬ 
vide for the future, and hence, when after 1923 a 
period of depression came, they were taken by sur¬ 
prise. The prices went down. China, which had 
been a great customer for Indian yarn, did not require 
it any more. Cheap foreign cloth, especially from 
Japan, began to compete more and more with Indian 
cloth, and there were constant disputes between the 
workers and the millowners. In consequence the 
industry had to struggle hard to maintain its position. 

When things were looking very gloomy for the 
industry, the Second World War came to set it on its 
feet again. As this war was fought on a far bigger 
scale than the first one, the demand for various cotton 
goods was far greater than during the earlier war, and 
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the Indian cotton industry again reached a peak of 
prosperity. It is still enjoying this boom, but as 
expeiience shows that such periods are generally 
followed by periods of depression,- it must prepare 
itself for the decline that is bound to come. 

The process involved in the manufacture of cloth 
from cotton is roughly as follows : Cotton is gathered 
fi om the plants in the fields, in India usually by hand. 
In the ginning factories, which are located near cotton¬ 
growing centres, the seeds are removed from the fibres 
in machines called gins, and the cotton is pressed into 
huge “ bales ” to be transported to the textile mills. 
In a cotton mill, the cotton first enters the “ carding 
department ” where by blowing air through a thin 
layer of it, the dirt is removed and the threads are 
arranged lengthwise. This cleaned cotton then enters 
the “ spinning department ”, where it is spun into yarn 
and wound round vertical sticks called “spindles”. 
The atmosphere is usually kept humid in the spinning 
department by blowing steam. From the spindles the 
yarn is usually wound round horizontal cylinders 
called “ beams ” and is used in the “ warp ” threads. 
Some yarn is also wound round small wooden sticks 
called “ shuttles ” and is used in the “ weft ” threads. 
Those beams and shuttles are then suitably arranged 
in the “ looms ” in the “ weaving department ”, the 
warp forming the lengthwise threads and the weft the 
breadthwise threads in the cloth. 

The cloth thus made is then carried to the “ dyeing 
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and bleaching department ” where the usual grey 
colour of the unbleached cloth is transformed into 
white. The cloth is also dyed to the desired shade. 
Sometimes the yarn itself is dyed with the desired 
colour and then woven. To give it the necessary stiff¬ 
ness and fine finish, the cloth is then taken to the 
“ sizing and finishing department ”, where it is dipped 
into size pastes, dried by steam on huge drums, and 
finally folded by machines. Each of the above- 
mentioned departments is in the charge of an expert 
in that particular line. He is usually called the 
<4 master ” of that section. Thus in a mill there is a 
“ Carding master ”, a “ Spinning master ”, a “ Weav¬ 
ing master ”, a “ Dyeing master ” and so on. In some 
mills the cloth is “ mercerised ” by dipping it in dilute 
caustic soda solution, which gives it the desired 
gloss ”. 

The present Indian mill industry is centred chiefly 
in Western India. The city of Bombay is one of the 
biggest centres of cotton manufacture today, while 
Ahmedabad and Sho.lapur come next. Important 
mills are also to be found in Bengal, Madras and the 
Central Provinces. There are always good reasons 
why the cotton industry is centred in certain places. 
Humidity is always an ideal condition for cotton manu- 

^ ^ ^ If ^ -growing areas and 

coal-fields is another, while facilities of railway com¬ 
munication are also an important factor. It will be 
found that no centre of the cotton industry in India 
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fulfils all these conditions, but Bombay occupies her 
high piace in cotton manufacture today because of her 
port facilities, her railway communications, her humid 
climate and her geographical position. It is quite pos¬ 
sible that with growing communications and the 
increasing tendency on the part of the commercial 

classes to start more industries, other big centres will 
shortly arise in India. 

India today is one of the leading countries in the 
world in the cotton industry. She had in 1944 more 

than 400 cotton mills, which employed nearly five lakhs 
of workers and produced about 450 crores of yards of 
cloth. Some of this cloth was exported to several 
foreign countries, while India could not import any 
cloth from European countries and Japan owing to the 
war. Our country grows about 45 crores of rupees 
worth of cotton every year, some of which is exported, 
some used by the cotton mills and the rest by the 
hand-loom industry. In addition to the large quanti¬ 
ties of cloth produced by our mills, a great deal is 
also produced by our hand-loom industry, and yet we 
find that a large number of Indians go half-naked. 
We use about 15 yards of cloth per head annually,, 
which, when compared with the consumption of cloth 
in other civilized countries, is too low. There can be 
no doubt that our poverty is responsible for this sad 
condition and that, as we increase our national income, 
conditions will improve. But our cotton mill industry 
has an important duty to perform in clothing our 
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half-clothed millions. It must organize itself on a 
more efficient and economical basis; it must try to 
serve India in a spirit of patriotism and national 
service; and it must co-operate whole-heartedly with 
its sister industry—our hand-loom industry—which 
has been silently helping the Indian farmer in more 

ways than one. 


V 


Chapter IV 

JUTE, SILK AND WOOL 

Among the industries of the world, the textile industry 
is probably the only one that finds its roots’among 
the oldest arts of mankind. Primitive man used to 
clothe himself in the skins of the animals he hunted, 
but as he advanced towards a civilized state, he found 
it necessary to search for other clothing materials. 
We do not know exactly how and when he came to 
discover cotton, wool and other materials that could 
be spun into yarn and woven into cloth. But we do 
know that thousands of years ago he had developed 
the arts of spinning and weaving. There lived in 
Europe about 10,000 years ago a race of people called 
Lake-Dwellers who used to build their houses on poles 
driven into the beds of the lakes in Switzerland and 
Italy. In 1853 some of these huts were discovered at 
the bottom of the lakes, owing to unusually low water, 
and among the articles found in them were pieces of 
woven flax and wool, spindles and bales of yarn. You 
can see from this how ancient the arts of spinning and 
weaving are. 

You know now that the cotton industry is one of the 
oldest in India. But cotton was not the only textile 
used in India. There were others such as wool, silk 
and jute, and as the industries connected with them 
have played an important part in the industrial devel¬ 
opment of India, it is now necessary to turn our 
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attention to these. As, next to cotton, the jute industry 
is the most important textile industry, we will start 

with jute and discuss the others later on. 

% 

* 

Jute 

Jute is the fibre extracted from a plant that grows 
most extensively in Bengal and certain parts of 
Northern India. The jute plant has been grown, 
especially in Bengal, from time immemorial, and the 
fibre used in the making of twine, ropes, matting and 
even clothing for the poorer people. The spinning 
and weaving was done by hand with rough apparatus 
made mainly of bamboos. A coarse cloth, called 
Chuttees, was also made, and gunny bags and sacks 
were prepared from it. Between the years 1770 and 
1870 a large export trade in gunny bags and jute cloth 
had developed. It is recorded that in 1866 more than 
4 crorcs of pieces made on the hand-looms of Bengal 
and valued at over Rs. 83 lakhs were exported from 
Calcutta. 

The East India Company became interested in jute 
when the Company’s Directors in England wrote in 

1791 to their officers in India asking them to find 
some suitable fibre for the manufacture of ropes for 
their ships. Consequently small quantities of Indian 
jute were sent to England and other countries after 

1792 and were used in the manufacture of rope, twine 
and door-mats. For a long time the British manu¬ 
facturers, especially in Dundee, tried various methods 
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Of spinning jute into yarn, but their attempts were 

not successful till 1832, when they discovered that jute 

could be made suitable for this purpose by the use of 

whale-oil. Dundee then became one of the biggest 

centres of the jute industry in the world. Recently, 

however, a large part of the raw jute has been woven 

m mills in Calcutta itself and the Dundee industry has 
declined considerably. 



JUTE CUTTING 


The first power-driven mill for manufacturing jute 
yarn in India was erected by an Englishman, 
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MrNAcland, in 1855 at a place on the river Hooghly, 
about 12 miles, from Calcutta. Other companies fol¬ 
lowed, but for the first twenty years the expansion of 
jute manufacture was very slow. After 1880, how¬ 
ever, there was a rapid increase in the number of mills, 
and the jute industry enjoyed for some years great 
prosperity. But as a consequence of this there was 
over production, and for some time there was acute 
depression immediately following the period of boom. 
The jute manufacturers in India, therefore, thought 
it proper to organize themselves, and in 1886 they 
formed the Indian Jute Mill Association. The chief 


object of this body was, and is, to try to regulate the 


production of goods according to 
the prices may remain steady. 

The number of jute mills in 
from 5 in 1870 to 110 in 1940. 


the demand so that 

India has increased 
Most of these mills 


are in the neighbourhood of Calcutta on the banks 
<>f the Hooghly on account of the convenience of cheap 
water transport. Nearly 3 lakhs of people are 
employed in these mills, which consume more than 
half of the total quantity of jute grown in India every 
year. In 1939 about 7 lakhs of tons of raw jute 
valued at more than 13 crores of rupees were exported 
to differentjcountries, while the Indian jute mills con¬ 
sumed more than 11 lakhs of tons. In addition to the 
export of raw jute, manufactured jute goods valued at 
nearly 49 crores of rupees were exported from India in 
that year. During the early period of this industry, 
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ih( , ^ improved 

e methods of production, and now they can manu¬ 
facture goods which are in no way inferior to the 
Dundee goods. For a long time the jute industry was 
owned and controlled by the British, but gradually 
Indians have begun to acquire an interest in it. At 
present more than half of the capital invested in the 

ju e industry is Indian> though the management ig 

still largely m the hands of Scotsmen. 


Jute growing is confined almost entirely to the 

Ganges-Brahmaputra delta in the provinces of Bengal 

and Assam and some neighbouring areas. The crop 
can be planted almost without expenditure on account 
of the rich alluvial deposits that are brought down 
yearly by the floods of the rivers in these areas. When 
once established, the plant requires no attention and 
grows in a single stem without branches to a height 
of eight to ten feet. The fibre is developed round a 
central woody stick. The plants are usually cut just 
after flowering, as this time is considered to be the 
best as regards the quantity of fibre obtained, but the 
fibre obtained from less mature plants is of a finer 


quaiity. 


Alter cutting, the plants are tied in bundles and 
left foi two or three days to allow the leaves to drop 
oft. The bundles are then submerged in water, where 
they are kept for about two weeks. The purpose of 
this rotting process is to allow the soft substance 
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between the stick of the plant and the fibre to be dis¬ 
solved in the water, so that the fibre may be easily 
separated from the stick. The experienced workers 
in jute fields know how to remove the entire fibre 
from the plant at one jerk without breaking the fibre. 
The fibre is then washed, dried and made up in 
bundles ready for the market. The bundles are 
generally taken by river in jute boats to Calcutta, 
where they are pressed into bales of 400 lbs. each. 
In 1874 there were not more than 9 lakhs of acres 
under jute cultivation, but owing to the increasing 
demand for raw jute and the prospects of good prices 
for this crop, cultivators began to grow jute more 
extensively. As a result, in 1914 there were more 
than 33 lakhs of acres under jute cultivation in Bengal 
and other provinces. But on account of the depres¬ 
sion in trade after 1920 and the decline in the price 
of jute, there has been a sharp fall in the area under 
jute cultivation. In 1935 there were about 20 lakhs 
of acres which produced nearly 64 lakhs of bales of 
raw jute. 

For several years the Indian jute mills used to 
manufacture only standard sizes of hessian cloth and 
standard makes of bags. But recently they have paid 
attention to such specialities as canvas, webbing, felt¬ 
ing, as well as a new type of union canvas made of 
cotton and jute. Other experiments are being made 
in the Research Laboratories established at Calcutta 
and Dacca by the Government of India, But it must 
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competitors. Many countries, such 
spending large sums of monev in 


faced 
as 



large sums of money in encouraging titer 
growth of new fibres in their own lands so that they 
need not be dependent upon Indian jute. The Indian 
jute industry will, therefore, have to make efforts not 


uses for jute and jute goods. 


find new 


Silk 

The legend of the origin of silk is a story almost as 
pleasing as silk itself. There lived in China some 

4,000 years ago a beautiful young Princess named Si 

• • 

Ling Shi. While walking in her garden one day, she 

discovered an ugly worm. Taking pity on the harm- 

^ _ 

less insect, she did not kill it but let it live. Every 
day she went to the garden and, greatly interested, 

a 

watched the worm grow slowly on the leaves of the 

• _ 

mulberry tree. One day she found that it had 
stopped eating the leaves and was spinning around 
itself a marvellous covering of shining threads. Then 
one morning, to her utter amazement, the tiny cover¬ 
ing or cocoon opened, and out into the bright sunshine 
flew a lovely white butterfly. The Princess took away 
the empty cocoon and found that she could unwind the 
delicate thread. Soon she had woven, on a loom 
which she had made herself, a beautiful piece of cloth 
from the yarn the ugly worm had so wonderfully given 
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to her. That was the first silk fabric in the world, 
and from that time the Princess came to be known 
as the Goddess of the Silkworm. The use of silk soon 


spread throughout the Chinese Empire, and there was 


such a demand for silk cloth that caravans were con¬ 
stantly making their way to the other kingdoms of 
these days with their rich cargo of silken and other 

goods. 

There is another legend in China that a Chinese 
Princess introduced the silkworm into India foi the 
first time by smuggling silkworm eggs in her head¬ 
dress. Whether this story is true or not, there can 
be no doubt that silk has been known in India for 
several centuries, and Benares, Madura and othei 
places have long been famous for their silk goods. 
The East India Company found that Bengal was pro¬ 


ducing large quantities of raw silk, and it began to 
wade exclusively in silk. After li9o the Company 
itself took up the production of silk in Bengal, and 
for this purpose it brought to India Italians who were 
experts in the growing of mulberry trees and the reel¬ 


ing of cocoons. Some filatures or establishments for 
reeling silk from cocoons were also established, and 
they were soon producing thread that was far superior 
to the former irregular, dirty and weak silk thread. 
In 1830 there were about twelve such filatures, only 
two of which were operated by power and the rest by 
band. The Company also allowed private individuals, 
mostly Europeans, to produce silk, and many of these 
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persons often worked as agents of the Company in 

the production of raw silk. 

The Mysore silk industry is believed to have been 

started by Tippu Sultan with seed received from 
China. Mysore and the Coimbatore districts in the 
Madras Presidency produce today nearly two-fifths of 
the total output of silk in India. The Kashmir State, 
certain districts in Bengal, and a few scattered areas 
in Assam and the Punjab, produce the rest. The 
records of Kashmir show that this industry goes back 
there to the sixteenth century. It is a State mono¬ 
poly and produced in 1931 about 2 lakhs of lbs. of 
reeled silk. There are at present three small silk 
mills in India—one in Calcutta, one in Bombay and 
one in Mysore—in which silk fabrics are manufac¬ 
tured in power-driven looms. But these mills con¬ 
sume very little of the raw silk annually produced in 
India. Most of the raw silk is taken by the Indian 
hand-loom weaver. 

Throughout India there are at present about 12(> 
silk centres, employing about 13,000 persons and pro¬ 
ducing silk cloth on hand-looms. Beautiful silk cloth 
in elaborate patterns, and silk brocades (known as 
Kinchabs) liberally interspersed with gold or silver 
threads, are produced at many of these centres. At 
one time these artistic goods were in great demand 
!Y ?m several countries, but on account of the competi¬ 
tion of Chinese and Japanese silk goods and the artifi¬ 
cial silk which is becoming more popular day by day. 
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declined. In 1893 India exported silk 
valued at about 18 lakhs of rupees, but in 
value of exports came to about 2 lakhs of rupees 
Our country at present provides only about 2 per 







of the world’s production of silk. But as this quantify 
is much less than we require ourselves, we have 
import large quantities of silk thread and manufac¬ 
tures from abroad. In 1940 these imports were 
at about one crore and a half of rupees. 

Sericulture, i.e., silkworm breeding and the produc¬ 
tion of raw silk, is possible only in those countries 
where the trees on which the silkworm feeds are 
abundant. There are different varieties of worm, but 
in India the worm that feeds upon the leaves of the 


mulberry tree is the one that is mainly reared, though 
in some parts of Bengal, Bihar and Assam, the other 
worms are also reared. In 1930 there were about 
70,000 acres in India under mulberry cultivation, and 
about 7 lakhs of people were engaged on silkworm 
rearing, reeling yarn from the cocoons, and the other 
associated branches of the industry. The number of 
persons wholly or partly engaged in rearing the silk¬ 
worm is not large because this is a very specialized 


occupation, requiring great patience, care and skill. 

In a silk-production centre the worms are kept on 
trays and fed on fresh leaves. These trays must be 
kept in the sun as much as possible and properly pro¬ 
tected from rain, wind and cold. After a time the 
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worm turns into a covering or chrysalis called a 
cocoon. If a cocoon is kept alive, a beautiful butterfly 
comes out of it and lays a number of eggs which hatch 
into silkworms. But in the silkworm-rearing centres, 



EVOLUTION OF SILKWORMS 

only a few worms on the tray are kept alive for their 

% 

eggs. All the rest are killed by putting the cocoons 
into boiling water. The silk thread is then wound 
o(T from the dead cocoons. Every cocoon contains the 
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tangled outer portion which is taken off before the 
thread is reeled off. This portion, called “ floss ”, 
forms silk “waste”, and thread is produced from 

it also. 

Up to very recent times silk was mainly used for 
dothing, but recently an important new use has been 
found for it. With the development of aeroplanes, 
parachutes, which are made entirely of silk, have 
become a necessity, and they use up large quantities 
of it. During the Second World War thousands of 
parachutes were manufactured, consuming millions 
of yards of silk. A paratrooper gracefully floating 
down through the air with the shining umbrella above 
iiim may in war-time be out to kill, but in peace-time 

a saviour of famine-stricken people or of 
persons in danger. There have been many occasions 
when paratroops have rendered valuable service to the 
stranded and the helpless, and when provisions and 
medical supplies have been dropped by parachute to 
those in distress. As an article of luxury, silk may 
have satisfied human vanity, but it is now useful not 
only in the defence of a country but also in saving and 
helping unfortunate people. 

Wool 

The story of wool is probably as old as civilization 
itself, for it has been proved that sheep were reared 
and wool sold in Asia Minor at least 6,000 years ago. 
The Bible is full of stories of shepherds tending their 
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flocks of sheep on the hills. But in India the woollen 
industry has never been of great importance, on 
account of the warm climate that persists throughout 
the year over a large part of the country. 

The rise of the woollen factory industry in India 
is relatively recent. Before the introduction of 
machinery, the woollen industry here had been more 
or less a cottage industry. Woollen carpets and shawls 
were manufactured in several parts of India by hand- 
loom weavers, and, on account of their excellent 
designs and exquisite workmanship, they were in 
great demand in the royal courts and the mansions of 
noblemen of the pre-British days. The Moghul 
Emperors greatly encouraged the manufacture of 


carpets and shawls, and when their empire came to an 
end, the woollen industry found a new market in 
England and other European countries, especially 
after the East India Company began to extend its 
activities. But the Company did not greatly encourage 
this industry, because carpet weaving and shawl 
manufacture had been started in England, and it 
began to export larger quantities of raw wool to the 
United Kingdom. Raw wool was exported to England 
for the first time in 1834 and the quantity was only 
70,000 lbs. But the exports soon began to increase, 

and in 1935 about 5 crores of lbs. of wool were 
exported. 

f 

There are several parts of India where wool is pro¬ 
duced. Northern India produces a greater quantity 




50 the romance 


of wool than the other parts of the 





quality of Indian wool has always been 

it stands lowest among the three _ 

Merino, Cross-breds and Carpet wool, into which wool 
is divided for commercial purposes. India produces 
annually about 9 to 10 crores of lbs. of wool, only a 
small proportion of which is of line quality, coming 


from the Bikaner State and the hills of Northern 

• " * 

India. Again, some part of this wool is dead wool, i.e., 
wool obtained from dead or slaughtered animals. There 
are at present about 17 woollen mills in our country, 
some of which make only blankets, while others 
manufacture all classes of woollen goods. But these 
mills have to import large quantities of wool from 
England and Australia for the manufacture of the 
finer types of fabrics. In addition to these mills there 
are still many centres in India where carpets, shawls 
and rough blankets (kambli) are made on the hand- 
looms. But most of the woollen goods produced in 
India are meant for the home market only and it does 
ne t appear certain that the Indian woollen industry 
will progress as much in future as other industries are 
bound to do. 

♦ 

Apart from the above-mentioned natural textile 
materials, modern research has developed many 
synthetic fabrics, “ rayon ”, produced from wood-pulp, 
being the most important. A big rayon factory is 
being started by prominent industrialists in India. 
This material, which is called “art silk”, is so use- 
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ful and popular that it is gradually displacing silk in 
several countries. The most modern development in 
the textile industry is that of glass cloth. Molten glass 
is drawn by special machines into fine glass fibres, 
from which glass cloth is woven. By using glass of 
various colours, it is possible to produce glass cloth of 
different colours and shades. Because glass resists 
the action of chemicals and is non-combustible, glass 
cloth is very useful for workers in a laboratory or a 
chemical factory, as also for fire-brigade personnel. 
Glass cloth has just begun to be manufactured in 
Western countries and it will be some time before 
India can start the manufacture of this new fabric. 



Chapter V 

IRON AND STEEL 

Even the most casual observation will show that 
nowadays we require iron and steel at every turn. The 
bridges that we build for our roads and railways, and 
the steamei s, trains and cars, in which we are carried 
with comfort and speed, require iron and steel for 
their construction. Similarly pipes that carry water 
for our cities, machines that generate power and 
make our work easier, and many other things that 
we see around us, could not exist without iron or 
steel. And yet it is strange to think that these 
developments have taken place almost entirely during 
the last hundred years, because of the very rapid 

growth of the iron and steel industry during this 
period. 

Unlike coal, oil, precious metals like gold and silver, 
and other treasures such as diamonds, iron is not 
found as such hidden beneath the surface of Mother 
Earth. It occurs as iron ore, which is a mixture of 
iron oxides, together with small amounts of im¬ 
purities. The iron ore is mixed with coke and lime¬ 
stone, and the mixture is heated to a temperature 
high enough to melt the iron. The limestone com¬ 
bines with the impurities, and the carbon from the 
coke combines with the oxygen of the iron oxide, to 
reduce the latter to molten iron. Because mankind 
did not know how to obtain such a high temperature 
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easily, the use of iron was not common until the last 
few centuries. Before that time, other metals and 
alloys such as copper, brass and bronze, which could 
be obtained from their ores at low temperatures, 
served the needs of the human race. It is probable 
that the remarkable strength of iron was noticed by 
man for the first time when he found lumps of mater¬ 
ial that had fallen to the earth from the heavens as 
red-hot meteorites. 


It is not possible to say when iron was produced in 
India for the first time. While it is probable that 
iron and steel played a very minor part in Indian life 
early in the Christian era, considerable skill had been 


attained in producing these materials. The famous 
iron pillar near the Kutub Minar, Delhi, erected 
about 1,400 years ago, testifies to this fact. This 
pillar is nearly twentyfour feet high and sixteen 
inches in diameter at the base. It weighs six tons 


and retains a 


polished, shining surface, even though 


it has been exposed to the action of wind and rain 


throughout fourteen centuries. One cannot but ad¬ 


mire the skill of the iron-workers of those early days 
■who forged such a huge column in one piece without 
the help of mechanical devices. Swords and other 
fighting equipment, including the “ Damascus blades ” 
famous throughout the East in former times, were 
made from the steel produced by the Indian iron¬ 


workers of 
paired also 


Hyderabad. Considerable skill was ac 
in engraving steel for decorative pur 
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poses, on the handles of swords and on shields, 
breastplates and helmets. The engraved steel tobacco- 
boxes and other curios of Moradabad show that this 
art survives to the present day. 

In ancient India the extraction of iron from its ore 
was carried out by a caste of metal-workers known as 

Agarias ”. At the present time the descendants of 
these Agarias are found mainly in the Central Pro¬ 
vinces, and their number does not exceed 10,000. 
But until cheap iron from Europe became available, 
the Agarias were found in all parts of India, carry- 
ing on theii work in mud and clay furnaces with 
small hand bellows and other primitive tools. The 
raw material was mainly iron sand collected from the 
beds of streams, or ore obtained from shallow pits. 
The iron produced by the Agarias was very impure. 
It was necessary to purify it by re-melting before it 
could be used for making axe-heads, spears and farm 
implements. Often merchants financed such estab¬ 
lishments of iron-smelters and blacksmiths. We learn 
that each establishment usually had 20 workers, and 
the daily output of iron was about 120 lbs. 

The story of the interval between the great days of 
the “Agarias ” and the year 1911 is brief and tragic. 
The Industrial Revolution that swept over Europe 
during the eighteenth and nineteenth centuries fol 
lowed by the Machine Age, somehow left India un¬ 
touched. As a result, India gradually lost her 
supremacy in the production of textiles and other 
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manufactured goods. Our people were also exhausted 
because of the constant wars that had gone on for over 
two centuries. The country was made poorer by the 
activities of a large number of merchant adventurers 
from Europe. Finally, India was conquered by the 
British. In the eighteenth and nineteenth centuries 
there were times when iron and steel could not be 
brought to India, because of wars in Europe. For 
this reason the Europeans sometimes tried to revive 
the old Indian iron-workers’ industry. However, 
all such attempts failed as the cost of production of 
iron was very high. In 1894 one or two companies 
were started with Indian capital for the manufacture 
of iron on a large scale. But they could not produce 
iron in sufficient quantity, while the attempt to manu¬ 
facture steel was a complete failure. Thus, all the 
iron and steel required by Indians was imported from 
abroad, and chiefly from England, until the year 
1911. 

In that year the foundation of the Indian iron and 
steel industry was firmly laid by a great son of India, 
the late Mr. Jamshetji Tata. Mr. Tata has made a 
fortune in the textile industry and he had visited 
Europe several times. Experience had taught him 
that many things in India required attention before 
she could develop as an industrial country. One 
important need was a plentiful supply of cheap 
electric power. Another essential was the establish¬ 
ment of basic industries such as the manufacture of 
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iron and steel. Mr. Tata realised also that these tasks 
required the most up-to-date scientific knowledge and 
that it was necessary to provide opportunities for 
Indians to obtain such knowledge in India. He was 
not a mere dreamer ; he promptly set out to make his 
dreams a reality. He announced a princely donation 
of Rs. 40 lakhs towards the foundation of a scientific 
research institute. This started work in 1911 at 
Bangalore and is known as the Indian Institute of 
Science. The Tata Iron and Steel Company was 
formed in 1907 with purely Indian capital. After 
carrying out surveys for the availability of iron ore r 
coal and limestone, the Company erected an up-to- 
date factory in a suitable spot in Bihar, at a distance 
of about 150 miles west of Calcutta. This factory is 
claimed to be the fourth largest steel works in the 
world. The town which has grown round the factory 
is known appropriately, after the great founder of 
the industry, as Jamshetpur. The other dreams of 
Mr. Tata were realised in turn. Today the name of 
Tata is a household word, because of the many com¬ 
panies that bear it, such as the Tata Hydro-Electric 

Co., Tata Oil Mills and Tata Chemicals, to mention 
no more. 

In am modern steel works so many machines are 
constantly working that it is a place full of heat, noise 
and dust. The approach to a steel works is also an 
unforgettable sight. This is particularly so in the 
early hours of the morning, with the blast furnaces 
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silhouetted against the sky by the reflection of their 
glowing interiors. The blast furnaces appear like 
tamed giants, spouting fire through their wide-open 
mouths and working without rest for their tiny 
master, man. These furnaces are in the shape of a 
cylinder, bulging at the centre, with a diameter of 
about 24 feet, and rising to a height of a hundred feet. 
Through a trap-door at the top, iron ore, coke and 
limestone are poured into the furnaces every few 
minutes. A blast of heated air is blown in, some way 
up from the bottom. The combustion of part of the 

* 

coke provides the heat required for reducing the iron 
oxide to iron. The molten iron accumulates at the 
bottom of the furnace and is tapped through a hole 
every five or six hours. The white-hot liquid metal 
leaps out like a river of fire and is led into prepared 
channels. These channels are lined with special 
bricks that can withstand the intense heat. On cool¬ 
ing, the iron is obtained in the form of blocks as pig- 
iron. The impurities in the ore combine with the 
limestone and collect as an upper layer of molten 
material within the furnace. From time to time this 
material is removed through a separate outlet. It is 
known as “ slag ” and is used principally as a fertil¬ 
iser. During the tapping of the blast furnace, the 
heat is so intense that workmen are stripped to the 
waist and use long bars to guide the molten metal 
from a distance of 10 to 20 feet. The operation of a 
blast furnace continues day and night without stop- 


ft 
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ping, the furnace being shut down only after a year or 
two, whenever repairs become necessary. 

As pig-iron is brittle, it can be used only by being 
cast in moulds. It is converted into steel either by the 
Bessemer process or in the open-hearth furnace. In 
the Bessemer converter, air under pressure is blown 
through molten pig-iron, kept in vessels of about 25 
tons capacity. This process removes the impurities 
in the form of slag, leaving steel behind. The process 
is accompanied by a striking display of intensely 
bright flames, shooting out of the vessel to a height 
of thirty to forty feet. The molten steel is poured 
into moulds and obtained in the form of ingots. 

A special lining is provided for the open-hearth 
furnace. In this furnace steel is obtained by treat¬ 
ing pig-iron, limestone and steel scrap in a manner 
similar to the smelting of iron ore, the impurities be¬ 
ing removed in the form of slag. This process can 
handle pig-iron containing some phosphorus as an im¬ 
purity, and yields a superior quality of steel. This 
steel is prepared later on in the form of bars, pipes, 
sheets, or in special shapes. 

When special-quality steels are required, they are 
obtained in an electric furnace by the addition of other 
metals to the steel during its preparation. For 
instance, the addition of manganese hardens steel. 
The addition of vanadium yields a tough steel, suit¬ 
able for making tools. The presence of chromium and 
nickel increases the tensile strength and renders the 
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steel rustless. 
“Silver Fox” 


The commonly known “ Stainless % 
or “ Stay-brite ” steels are of this 


type. These have found many applications in the 


home and in industries, because of their capacity to 


retain a bright, pleasing appearance for a long time. 


even on heating. 


In 1911 the Tata Iron and Steel Works had a capa¬ 
city of 160,000 tons of pig-iron and 100,000 tons of 
steel per annum. Soon afterwards, other steel com¬ 
panies were established in Bengal, and combined later 
on into the Steel Corporation of Bengal. In the South 
of India, the State of Mysore established a smaller 
factory for the production of iron and steel at Bhad- 
ravati. At present all these-factories taken together 
produce more than four million tons of iron and steel 
every year. The development of all these works has 
not taken place smoothly. Except during the two 
World Wars, the Indian steel industry suffered be¬ 
cause of competition from abroad and an apathetic 
foreign government. We may be proud that in spite 
of these handicaps and lack of experience, our steel 
industry has grown so rapidly. Its latest success has 
been the manufacture of heavy-duty steels such as 


armour plate. 

Already subsidiary industries, like the manufacture 
of tin-plate, agricultural implements, railroads, cycles 
and wagon-building, have followed the growth of the 
basic Indian iron and steel industry. In this way the 
dream of Jamshetji Tata, founder of the Indian steel 
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industry, has been fulfilled. It is hoped that in the 
near future we shall make our own motor cars, ships 
and all kinds of machines with steel produced by 
India’s own steel industry. 



Chapter VI 


r 

CEMENT 
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Is there a single Indian who has not heard of and 
been moved by the disasters of the Bihar and Quetta 
earthquakes of 1934 and 1935 respectively? Within 
an extremely short time, a matter of only a few 
minutes, the whole city of Quetta was razed to the 
ground. The night before, people went to sleep as 
usual, never to wake again. In Bihar town after 
town was destroyed, bringing death to many peaceful 
citizens in their own houses and rendering thousands 
of others homeless. Among all this wreckage only a 
few houses withstood the force of the earthquake, and 
it was discovered later that all of these were con¬ 
structed entirely of cement-concrete. This provided 
the proof, if any was needed, of the superiority of 
cement-concrete over all the older building materials 
like mud, plaster, mortar, bricks, wood, etc., which 
were used almost universally in India for building 
purposes. Because of the obvious advantages, such 
as strength, permanence, beauty and safety from fire, 
that cement gives, we find that pement-concrete is now 
employed for the construction of a large proportion 
of new buildings in our country. We also find a 
growing tendency nowadays to construct all important 

roads in big cities with concrete. 

Cement is .used as a binder for bricks or as a con¬ 
structional material known as concrete, when it is 
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mixed with sand and pieces of stone. When cement 
is mixed with water and exposed to the atmosphere, it 
sets into a hard mass with the passage of time and 
develops properties as a binder. Modern cement is 
known as Portland cement, because when it hardens 
it resembles the building stone quarried from the Isle 
of Portland in England. The great extent to which 
cement is used nowadays seems most remarkable 
when one realises that the first modern cement was 
manufactured by Joseph Aspdin of Leeds in 1824. It 
was also Aspdin who gave it the name of Portland 
cement. Before the production of Portland cement, 
other types of binders were used for building work. 
For example, the ancient Romans prepared their 
cement from volcanic ash and lime. Some of the 
pavements and constructions built by the Romans with 
this cement 2,000 years ago exist even at the present 
day. The use of lime-mortar and other mixtures as 
binders for building work has been known for several 
centuries. 


cement 


The properties required in materials employed in 
the construction of buildings are strength, durability 
and ease of handling. Wood has strength and it can 
be handled easily, but it is attacked rapidly if exposed 
to moist air, and it therefore requires frequent paint¬ 
ing or varnishing. Iron and steel are very strong, but 
they are difficult to handle and repair, and lose 
strength by rusting when exposed to air and moisture. 
Cement-concrete, on the other hand, has all three 
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qualities; in fact, it actually gains strength with the 
passage of time. Concrete has the additional advan¬ 
tage that, as the material is soft before it sets, it can 


be cast into any desired shape by means of moulds. 
It is no wonder, therefore, that concrete has replaced 
wood and iron to a great extent in modern buildings. 
Drain-pipes, flooring tiles, ornamental stands, garden 


pots, water tanks, silos for the storage of grain and 
a variety of other useful articles are produced in this 
way. Ordinarily concrete is very strong under com¬ 
pressive forces, i.e., it can withstand a heavy load. 
But concrete is unsafe in tension, that is, when bend¬ 
ing forces are exerted on it. The latter defect is 
remedied to some extent by incorporating iron rods 
in the concrete before it sets. Such a construction is 
known as reinforced concrete, and it is employed in all 
concrete buildings. 

The raw materials required for the manufacture of 
cement are good-quality limestone and clay. These 
are ground together to a very fine powder, mixed with 
a little water and then fed continuously to a rotating 
kiln. The kiln consists of an iron cylinder about 8 
feet wide and 200 feet long and lined on the inside 
with fire-bricks. Coal is burnt at one end of the kiln, 
and the hot gases formed are allowed to pass through 
the kiln to heat the mixture of limestone and clav. 
The temperature is maintained so high that the mater¬ 
ials fuse to a mass known as “ clinker After 
cooling, the hard lumps of clinker are ground to a very 
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fine powder in machines known as tube mill- to 


Portland cement. During grinding a small 







■i 




gypsum is added, as it controls the rate at 



cement sets when mixed with water. 



All the raw materials required for cement manu¬ 


facture are available in India, although they are not 


always found together. Because of the general back¬ 


wardness of the country, Portland cement was not 


manufactured in India until 1913, but since then the 


industry has progressed rapidly. Usually cement 


J 


factories are established near places where good 


deposits of limestone and clay are available. This 


explains why the first factories were set up at Dwarka 


and Okha in Kathiawar, Shahabad in the Nizam's 
territory, Katni in Central India, Madhukarai near 
Coimbatore in South India, and in the Punjab and the 


N.W.F. Province, and not in big cities like Bombay and 
Calcutta, where most of the cement is used. Almost- 

all of these factories have to bring their coal from 

\ 

mines in Bengal and Bihar. 

By 1930 a large number of cement companies had 
been established in India, but all of them were suffer- 

f 

ing from internal inefficiency and foreign competi¬ 
tion. In that year 20 companies combined together to 
form a joint concern known as the Associated Cement 
Companies—often called the A.C.C. With the help 
of central control and technical direction, the quality 
of Indian cement improved very rapidly and the- 
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industry is now on a firm footing 1 . Indian cement 
factories were producing about 10 lakhs of tons of 
cement every year up to 1939, and very little was 
imported from abroad. In the years just before and 
during the last war other companies besides the 
A.C.C., particularly the Dalmias, started manufactur¬ 
ing cement, and it is expected that very soon the Indian 
production will exceed 30 lakhs of tons every year. 
And we need all of it for building new houses, 
schools and hospitals and for the improvement of our 
roads. 

In recent years other developments have taken place 
in the cement industry. For instance, it was found 
that by heating limestone with bauxite, a mineral 
available in India, a special material known as rapid¬ 
hardening cement is obtained. This is of great use in 
the construction of the under-water foundations of 
dams and harbour-works. Coloured cements have been 
produced by the introduction of pigment colours, and 
these have been valuable for making decorative articles 
such as cement tiles. Quite a new type of cement has 
been introduced lately under the name of Oxychloride 
cement. This requires neither limestone nor a very 
high temperature, but is obtained by mixing burnt 
magnesite rock and magnesium chloride solution. 
The cement sets into a mass even stronger than Port¬ 
land cement, and it has been found very satisfactory 

for jointless floorings in hospitals, schools and 

factories. 



THE ROMANCE of INDIAN INDUSTRY 

Thus cement is one of the industries that have come 
to stay in India. It is a matter for satisfaction that 
all these developments have been introduced in our 
country, and they will help considerably in improving 
the standard of living in India in the next few years. 


Chapter VII 


HYDRO-ELECTRIC POWER 


Our modern civilization is described as a Machine 
Age. It is possible to produce goods cheaply by mass- 
production methods only by means of machines* 


Machines have affected our life in every way. They 
help us to travel about so quickly that it will soon be 
possible to be in Bombay on one day, in London on 
the next day and in New York on the third day. 


Machines have reduced distances and brought people 
together to an enormous extent. In fact, machines 
have made the different people in various continents 
feel that they do indeed belong to one world. 

All these machines require power for driving them. 
The first source of mechanical power was the steam 
engine. If water is boiled in a closed vessel, steam is 
obtained which can be made to do work. If the steam 
is allowed to enter a closed chamber containing a 
piston, during its expansion the piston will be driven 
backwards. The motion of the piston can be used for 
driving machines. James Watt patented the first 
really efficient steam engine in 1769. George Stephen¬ 
son built “ The Rocket ”, the first railway engine work¬ 
ing by steam, in 1829. Steam engines became quite 

common after this development. Some fuel like wood 

♦ 

or coal is burnt to give the heat required for generat¬ 
ing steam, and the machine in which this is done is. 
known as a steam boiler. 
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The steam boiler is a very large and heavy machine, 
and it is not suitable for driving a carriage on a road. 
For this reason the development of the motor car had 
to wait until the invention of the internal combustion 
engine. In this engine the source of power is the 
energy liberated when a fuel like petrol or crude oil 
is burnt in a closed chamber. The internal combus¬ 
tion engine is very light in weight compared with a 
steam engine developing the same amount of power. 
Therefore the former can be used where the steam 
engine fails. Man learned to fly in a heavier-than-air 

■•machine only when the internal combustion engine 
became available. 

The discovery of electricity brought a new source of 
power for driving machines. We owe much of our 
knowledge of electricity to two great scientists, 
Benjamin Franklin and Michael Faraday. Electricity 
has many advantages over the two older methods of 
producing power. Electrical machines are clean and 
easy to operate, and they are free from the nuisance 
of smoke or exhaust gases. Also, it is possible to 
generate electrical energy at a central place and distri¬ 
bute it over long distances with the help of wires and 
cables. Naturally, many machines were very soon 
driven by electricity, and its use spread rapidly. 

Electrical energy is produced in machines known as 
“ generators ”. In the beginning the generators were 
run with the power from steam or oil engines. No 
doubt this was helpful in utilizing the advantages of 
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electricity, but it meant that this new and wonderful 
source of power could be obtained only by burning some 
fuel. The more important fuels are coal, crude oil and 
petrol. These are obtained from mines or wells dug 
deep into the earth. Although they are available in 
plenty at present, it is well known that a day will come 
when the stocks of these fuels will be exhausted. 
Wood is also a fuel, and the supply can be kept up 
by growing trees in forests. Alcohol, obtained from 
the sugar industry, is another valuable fuel. How¬ 
ever, the present demand for power—particularly 
electrical power—is so large that it cannot be met by 
burning fuels. So we must turn to other means for 
achieving our purpose. 

The best method is the use of water power. The 
water of a river gathers speed and force as it flows 
from a higher level to a lower. As the height of the 
fall increases, the force with which the water goes 
downwards also increases. The truth of this state¬ 
ment can be judged by those of you who have seen 
water rushing with tremendous force over a deep 
waterfall, like the Gersoppa. For many years the 
waters of small streams were made to do work by 
means of a wooden wheel placed in their path. In 
passing this obstacle the water forced the wheel to 
revolve on its axis. The movement of the wheel was 
used to work a machine such as a mill for grinding 
corn. Similarly, water flowing down in a pipe from 
o great height is made to do work in a machine known 
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as a turbine. Within the turbine there is a big wheel 
with a series of buckets fixed on the edge. The rapidly 
moving column of water strikes the hollow of the 
buckets in turn, and so rotates the wheel. A turbine 
wheel is made to drive a generator to produce elec¬ 
trical energy. In this way water serves the same pur¬ 
pose as fuel for generating electricity. Hence hydro¬ 
electric power is sometimes knowrn as “ white coal 
The first hydro-electric station was erected in India 
in the year 1902 at Sivasamudram, in the Mysore 
State. The waters of the Cauvery fall over rocks 
from a height of nearly 400 feet at Sivasamudram. 
The power-station is situated in the valley near the 
waterfall. Water is led to the power-station through 
pipes fixed on the hill-side. It is necessary to ensure 
a proper supply of water for the turbines all the year 
round. For this purpose the waters of the Cauvery 
have been stored in a reservoir by building a huge dam 
at Krishnarajasagar. The power produced at Siva¬ 
samudram is sufficient to supply the need for lighting 
and power in Mysore, Bangalore and the Kolar Gold 

Fields. 

The first hydro-electric power-station in the Bombay 
Presidency was established by the Tatas at Khopoli 
in 1915. For this purpose water from the heavy 
monsoon rains is stored in three lakes up the Ghats 
near Lonavla. Two other power-stations were after¬ 
wards set up by the Tatas, the Andhra Valley Power 
Supply Company in 1922 and the Tata Power Com- 
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pany in 1927. These three Companies were combing 
into the Tata Hydro-electric Agencies, Ltd., in 192$; 

All the electric energy required for lighting and 
power by the cities of Bombay and Poona is supplied 
by this Company. The electric trains on the G. I. P. 
and the B. B. and C. I. Railways also run on this, 
power. The G. I. P. Railway has built its own power¬ 
house, which runs on fuel, near Kalyan. But hydro¬ 
electric power is so much cheaper that the Railway 
continues to buy its power from the Tatas. Many 
textile mills in Bombay run their machines by electric¬ 
ity. Indeed, so much power is used in Bombay now 
that the hydro-electric companies find it difficult to 
supply new customers. Plans have been made to build 

more power-stations in the near future to meet the 
growing demand. 


The generation of hydro-electric power is so cheap 
and efficient that other Provinces in India also have 
their power-stations. For example, a power-house was 
built in Kashmir in 1905. In Madras the Pykara 
Hydro-electric Scheme was started in the Nilgiri 
Hills in 1929 and that at the Mettur Dam in 1937. 
Other stations exist in the Punjab, the North-West 
Frontier Province and in Travancore. Many other 
schemes have been planned for the future. Important 
among these are the Nizamsagar Project in the 
Hyderabad (Deccan) State and the power-station 
near the Gersoppa Falls in Mysore. 

A hydro-electric power-house depends for its success 
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upon the availability of a large volume of water at the 
top of a steep hill. A factory is built in a place where 
raw materials and labour can be obtained cheaply. 
Alternatively, a factory may be built near a city, where 
the manufactured goods are sold. Therefore, it ma\ 
not be possible to erect a hydro-electric power-house 
and a factory near each other. Also the power 
required for small cottage industries or for electric 
lighting in villages is very small. At present factories 
situated far from hydro-electric stations generate 
their own electricity by burning fuel. This is very 
expensive. For the same reason the roads and houses 
in our small towns and villages are not yet lighted 
by electricity. This condition must change if we aie 
to raise our standard of living. Electricity should be 


generated in hydro-electric power-stations wheievei 
plenty of water is available in the hills. All the 
power-stations should be connected with each other b\ 
lines of wire, and it should be possible to use these 
lines to carry power to any place in the country, buch 
a system is known as the Electric Grid. Plans are 


being made now to have an 


Electric Grid for the whole 


Province of Bombay. 

During this century electricity has been put to many 
other uses. A solution of common salt is decomposed 
by electricity to give us caustic soda and chlorine. 
Caustic soda is used for making soap, and chlorine for 
purifying our drinking water. Aluminium and mag¬ 
nesium are two metals used in the construction of 
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aeroplanes. These metals can be obtained cheaply 
from their salts only with the help of electricity. The 
great fertiliser industry for manufacturing ammonium 
sulphate cannot exist without electricity. These and 
several others are known as electro-chemical industries. 
These industries flourish in countries that possess 
plenty of hydro-electric power. A few such factories 


have already been built in India, and we can look 


forward to many more in the future. 

Finally, control of water for agricultural purposes 
and its use for the generation of electric power may 
go hand in hand. In the United States, after the 
rains, the Tennessee river used to flood the country¬ 
side every year and destroy thousands of farms and 

/ 

homes. Now the banks of the river have been built 
up into proper channels, and dams constructed in 
many places to store the flood waters in artificial lakes. 
A hydro-electric power-station has been built at the 
foot of each dam. Water from the various lakes 
generates electricity in these power-stations before it 
passes into irrigation canals. Now there are no 
floods on the Tennessee river, and prosperity has come 
to its valley because of irrigation and the industries 


that have grown up on hydro-electric power. This 
work was accomplished by the Tennessee Valley 
Authority, usually known as the T.V.A., in about 
twenty years. Soon we will have our own T.V.A. 
The Damodar river causes damage in Bengal and 

Bihar similar to that which used tn he caused bv the 
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Tennessee. Plans have been made now to control the 
Damodar river in a similar way. Another plan is in 
preparation for the Sutlej river in the Punjab. When 
all our rivers have been harnessed in this manner, our 
country will have plenty of the hydro-electric power 
needed for our growing industries. 


Chapter VIII 
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TEA AND COFFEE 

Many of us enjoy a cup of tea. We look for it the 

first thing in the morning and also at the end of a 

tiring day. We welcome our friends with a cup of 

tea. A poet has described it aptly as “ the cup that 
cheers 

Tea originated in China and a pale-coloured extract 
of the leaves of the plant has been the Chinese national 
drink for centuries. The Chinese like their tea with¬ 
out milk or sugar and drink tiny cupfuls of it all day 
long. The Europeans learnt about tea when their 
trade with China began in the sixteenth century. At 
first very few Europeans liked it and very little tea 
Was sent out from China for nearly two hundred 
years. As the number of people visiting China 
increased, the interest in tea grew and finally it became 
a very popular drink in Europe. As a result, a brisk 

trade in tea from China developed at the end of the 
eighteenth century. 

The East India Company had the monopoly of all 
the China trade, including tea, until 1833. When this 
monopoly came to an end, the Company decided to en¬ 
courage the cultivation of tea in India. The existence 
of a kind of wild tea was discovered in Assam as early 
as 1820. It was decided, therefore, to establish ex¬ 
perimental gardens for growing tea in Assam and on 
the southern slopes of the Himalayas. The first crop 
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of tea from India was sold in London in 1838. In the 
following year, the Assam Company was formed in 
London with the object of establishing tea plantations 
in India. The first plantations were not very success¬ 
ful. Then a few Chinese gardeners, plants and seeds 
were brought over from China, and with their help 
the industry flourished rapidly. Other companies fol¬ 
lowed, and in 1871 there were 295 estates in Assam 
alone, which produced 62 lakhs of pounds of tea in 

that year. 

Tea estates spread to other hilly parts of India after 
1873. Darjeeling in Bengal, parts of the Punjab and 
the United Provinces and South India, particularly the 
slopes of the Nilgiri Hills, developed into important 
tea-growing areas. In 1900 the estates covered 5 lakhs 
of acres and produced 20 crores of pounds of tea. By 
1938 the area increased to 8 lakhs of acres and the 
production of tea to 42 crores of pounds. With the 
exception of two short periods, the Indian tea in¬ 
dustry has been very profitable. The first time when 
the industry suffered was in 1920-22, when there was 
a world-wide depression in the tea trade. The second 
occasion was in 1932-33, when the price of tea touched 
the lowest level because the tea-growing countries 
were producing too much. This w r as remedied by 
international agreements. Today India is the largest 
producer of tea in the world, and the value of tea 
exported every year is over 27 crores of rupees. It is 
important to remember that this industry has been 
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built mainly on exports, that it was started by Euro- 
peans and is still controlled by them. 

The tea plant thrives in the area of the tropics. A 
warm climate, heavy rainfall and a long growing 
season, help the growth of new and tender leaves. 
T oimerly it was believed that tea grows well only at 
high altitudes. That is why the first experimental 
tea gardens were located in the Assam Hills. It is 



TEA PLUCKING 


now known that the tea plant will not grow in stag¬ 
nant water. The best place is a hill-slope, where 
water flows away naturally. Even when a tea garden 
is situated in the plains, an artificial slope is created 
for the purpose. The tea grown at a high altitude 
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has a finer flavour, but the crop obtained is smaller 
than that in the plains. 

In India the tea estates are managed mostly by 
retired European Government and Army officers. 
The estates stand on land formerly covered by jungle. 
The tea plant requires a lot of manure, mostly ammon¬ 
ium sulphate. The plant is raised from seeds, and 
it grows to a height of ten feet when wild. On a tea 
estate the plant is more like a bush, its height being 
kept down to about three feet by cutting and pruning. 
Careful pruning from time to time induces the sprout¬ 
ing of fresh leaf-shoots or “ flushes ” and discourages 
flowering. The bushes yield tea from the third to the 
fifth year, and continue to do so until the tenth year. 
About four times every year the leaves and leaf-buds 
are plucked by hand and collected in big baskets by 
labourers. Nearly ten lakhs of labourers earn a 
living on the tea estates. 

The plucked tea leaves have to pass through several 
processes in the factory, before they are ready for the 
tea-pot. The treatment begins immediately after the 
gathering of the leaves. After being spread on 
wooden trays or wire netting, the leaves are allowed 
to wither in a chamber. A large volume of slightly 
moist, warm air is blown through the chamber to 
ensure that withering proceeds without the leaves 
becoming hard. This process requires about 18 
hours. Then the dried leaves are crushed between 
heavy rollers until some juice comes out. The mixture 
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clean floor, 


ferment 


the proper 



flavour. Considerable experience is required for con¬ 
trolling this operation. During fermentation 
leaves also develop the final dark brown or black 
colour. The leaves are heated finally in a drying 
chamber, then cut to size and sorted into grades. • 
Good tea is packed in tins to preserve its flavour. 


The various names under which it is sold, such as 
Orange Pekoe, Pekoe Souchong, etc., indicate its 
quality. There are various methods of preparing tea 
as a drink. The best method of retaining its flavour 
is to pour boiling water on tea-leaves placed in a warm 
tea-pot, and pour out the infusion within five minutes. 


A longer time of contact, or boiling the leaves in water, 
dissolves tannin which spoils the taste. 


Coffee 

Coffee is the most popular drink in South India. 
Coffee has been known in East Africa, Abyssinia and 
Arabia since the eleventh century. From there it 
spread to Spain, Italy and Turkey. Coffee became a 
very fashionable drink in Europe about the same 

a » 

time as tea. There is a legend that coffee was intro¬ 
duced into our country from Arabia in about 1600 by 
Bababudan Sahib, a warrior saint of South India. 
The first seeds were planted on the Chandragiri Hills, 
in Mysore, which for that reason came to be known 
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as the Bababudan Hills. Later on these hills sup¬ 
plied plants for the establishment of big coffee planta¬ 
tions in Indonesia and Brazil in the seventeenth 

century. 

Although the coffee plant has been known in India 
for so many years, its systematic cultivation was 
started by an Englishman, Mr. Cannon, only in 1830. 
The first plantation as well as many others that came 
later found a home in South India. This is because 
the tropical heat, heavy rains, high altitude and good 
forest soil of the mountain ranges of South India are 
ideal for the growth of the coffee plant. Land for the 
coffee plantations was obtained by clearing away 
thousands of acres of wild jungle. About half of the 
total area under coffee is in the Mysore State. The 
rest is distributed among the Province of Madras and 
the States of Travancore, Cochin and Coorg. 

The coffee industry reached its zenith in 1862, when 
our country exported 25,000 tons of coffee. Soon 
afterwards many of the plantations were devastated 
by a leaf disease and by the “ borer beetle ” which 
destroys the stems of plants. Also, at about this 
time, competition from foreign coffee became very 
severe. As a result, several plantations had to be 
abandoned after 1880. The borer beetle and the 
leaf disease were fought successfully, and the price of 
coffee improved later on. However, the three lakhs 
of acres formerly under cultivation have now been 
reduced to two lakhs. India produces less than one per 
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cent of the world’s coffee every year, while Brazil 
the largest producer. The present Indian crop 
coffee amounts to 18,000 tons per year. Out of 

10,000 tons are consumed in India and the rest 
exported. 

Unlike tea, the coffee plant grows to a big tree. It 

yields fruit, like berries, from the fourth year and 

continues to do so even up to fifty years. The coffee 

beans are obtained from hand-picked, ripe berries. 

The berries contain the beans covered with sticky 

matter and a skin. It is necessary to prepare the 

coffee from the ripe berries soon after picking, as 
otherwise it may be spoiled. 


Coffee may be prepared for the market in two ways. 
In the first process the berries are pulped and washed * 
to remove the skins and separate the beans. This is 
known as the “ wet ” or washing method, and the pro¬ 
duct is called Plantation Coffee. In the other process 
the berries are dried in the sun, until the sticky matter 
and skin dry up and leave the beans loose inside the 
husk. After pounding, the beans are separated from 
the husk. This is known as Cherry Coffee. Beans 
from both these processes are graded according to 
their shape and size. The establishments where coffee 
beans are collected are known as “ curing yards . 

The distinctive flavour and aroma of coffee are 
developed by controlled roasting of the beans. This 
is an art requiring great experience. The roasting is 
carried ©ut in a vessel heated by a fire. The beans are 
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turned over constantly to see that they are not burned. 

• When the beans have been roasted sufficiently, they 
must be “ chilled ” or cooled suddenly to retain their 
flavour. This is done by spreading the roasted beans 
quickly over wire netting and blowing cold air through 
it. The roasted beans should be ground fresh, just 
before preparing the coffee as a drink. If ground 
coffee is kept for a long time, it loses its flavour. 

India produces the finest quality of coffee in the 
world. However, coffee is popular as a drink only 
in the southern parts of the country. Attempts are 
being made by the Coffee Marketing Board to popu¬ 
larise it in other parts of India. If these efforts suc¬ 
ceed, we shall need all the coffee grown in our country 
and perhaps even more. 


Chapter IX 


* 


SUGAR 

The story of the origin of sugarcane is one of the most 
fantastic stories in Indian mythology. Some of you 
may have heard or read about Raja Trishanku who, 
as the story goes, desired to go to heaven while still 
a living man. Indra, the god of gods, would not, 
however, allow him this unusual privilege. The dis¬ 
appointed king thereupon appealed to the great sage 
' Vishvamitra, who used his supernatural powers to 
create an earthly paradise for the king. Among the 
luxuries specially created in this paradise was sugar¬ 
cane, which till then was unknown to man. Later on, 
this paradise was destroyed, but as a special favour 
the gods allowed sugarcane to remain on earth. Thus 
India became the birthplace of sugarcane. 

It is well known that sugarcane was first cultivated 
in India, and the art of making sugar from sugarcane 
juice has been known in this country for a long time. 
The Chinese learnt this art from our people more than 
2,500 years ago and passed it on to others. The 
Persians and the Arabs grew sugarcane in their 
colonies, and gradually it spread to several warm 
countries of the world. Today, as you probably know, 
sugarcane is grown extensively in several tropical 
countries, such as Java, the Philippines, Cuba and 
Mauritius. 

The sugar produced in India in the old days was 
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of a crude type and its manufacture was often a house- 
hold rather than a handicraft occupation. A large 
number of Indian villages grew (and even today 
grow) sugarcane in their own fields. The sugarcane 
was crushed by means of simple, cattle-driven crusher® 
to obtain the juice. Gur was prepared from sugar¬ 
cane juice by a very sirftple process. Lime was added 

to remove impurities from the juice and then the latter 

* 

was boiled over a fire and thickened, when it gave gur 
on cooling. Sometimes this was done on a co-operative 
basis. Families brought their own sugarcane to a 
common factory and with the help of a few hired hands 
made gur. This was divided among the families 
according to the quantity of sugarcane brought by 
each, and the surplus was sold. These factories were 
old-fashioned production centres, working without 
mechanical power. In 1921 there were 466 such 
centres or mills in India, each employing over 10 
persons. The production of sugar is more compli¬ 
cated than that of gur, and the yield is lower. Besides, 
gur is more popular in India because of its special 
taste. Therefore, even though the art of making 
sugar was known in India in the old days, until about 
the beginning of the First World War in 1914 our 
people were content mainly with the production of gur 
and a small quantity of brown sugar. 

Fine white crystal sugar became a necessity when, 
through European influence, tea and coffee became 
common drinks in India. Sugar was accordingly 

A 
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imported from Java and other countries. This trade 
continued until 1930, when we imported from abroad 
more than 9 lakhs of tons of sugar valued at 15 crores 
of rupees, even though at that time our country was 
one of the largest sugarcane growers in the world. 

Before we study the growth of our sugar industry, 
it would be interesting, by w &y of contrast, to turn 
to the West and see what efforts the Western countries 
made to obtain sugar. It was during the Middle Ages, 
when the Crusaders set forth to capture Jerusalem 
from the Turks, that they found that the East pos¬ 
sessed strange luxuries like silks and satins, spices, 
and, above all, sugar. At that time, even in the East, 
sugar was a rare and expensive luxury. It was also 
an article of great importance because the Persian 
doctors had introduced it into medicine, a practice 
which would have the approval of young patients all 
over the world. With the return of the Crusaders to 
Europe, a demand for sugar arose in Europe. But 
the sugarcane plant would not grow satisfactorily in 
Europe, and hence, until the beginning of last century, 
Europeans had to be content with cane sugar that was 
imported from tropical countries like Java and the 
West Indies. 

• I • 

Nature is a very kind but mysterious mother. She 
has provided man with sugar, which is primarily a , 

heat and energy producing ^food, in several ways. 

* 

Sugar is found in many living things, both vegetable 
and animal. Mangoes, oranges, grapes and other 
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fruits are sweet because they contain sugar. - uu 

honey and milk. Grains as well as onions and peas 
roots like beet and some garden vegetables,_„ 

sugar. But only the beet contains sugar in sufficient 
'quantity to be extracted at a low cost. 



The p 

tion of sugar from beet became successful early 
nineteenth century, only after Napoleon offered^ 
bounty to the industry. This he was compelled to do 
m order to find a source of sugar in France itself. 
After many disappointments, a German chemist 
named Achard, and later, in 1811, a Frenchman named 
Delessert, succeeded in making crystallized sugar from 
beet. Since that time beetroot has been used almost 
exclusively in Europe and America for the produc¬ 
tion of sugar, and now actually more than 75 per cent 
of the world’s sugar is produced from beet. 

But to return to India. As mentioned earlier, no 
serious attention was paid to the question of making 
sugar in India up to the First World War. It was 
during this war that imports of sugar into India were 
seriously curtailed for the first time on account of war 
conditions, and the necessity of establishing a sugar 

industry became urgent. The price of sugar increased 

• * 

rapidly and helped to induce Indian capitalists to start 
a few factories for making sugar. These factories 
prospered until the depression, and in 1 
number was 32 and they were producing 
about 5 lakhs of tons of sugar, nearly half the quantity 
annually imported into India till then. T1 


their 


am 
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Committee appointed by the Government of India in 
1920 advised that this new industry should be 
encouraged, as it was of great value to the Indian 
farmer who cultivated sugar, and the Imperial 
Council of Agricultural Research, established in 1929, 
repeated the advice. When the competition from 
imported sugar became very severe and the Indian 
factories were faced with ruin, the Government of 
India appointed a Tariff Board or a body of experts 
in 1930 to consider the question of granting protection 
to our sugar industry. The Board recommended that, 
to protect our industry from foreign competition, the 
Government should impose a special tax on sugar 
coming into India from outside and thus raise the 
price of sugar to leave a margin of profit to our 
factories. The Government accepted these recom- 

t 

mendations and gave protection to this industry for 
15 years by an Act passed in 1932. 

As you can imagine, this action had an immediate 
effect. As soon as protection was granted to the 
sugar industry in 1932, the number of sugar factories 
increased rapidly and within 10 years reached 151 as 
against only 32 in 1930. In 1940 the total production 
of sugar in India was 12 lakhs of tons though our con¬ 
sumption was only about 10 lakhs of tons every year. 
One effect of this growth is that we have stopped 
importing sugar from other countries and have become 
entirely self-sufficient. Actually, our country is now 
in a position to supply sugar to other countries and 
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has become one of the largest sugar-producing coun- 

r,es 111 the world - The growth of sugar factories has 
Jed also to a growth in sugarcane production in India. 

In 19ol there were 30 lakhs of acres under cane culti¬ 
vation. whereas in 1941 the acreage was nearly 45 
lakhs. It is estimated that our sugar mills are now 

capable of producing more than double the amount of 
sugar we require every year. 

9 

If you look at the map of India and try to find the 
areas possessing sugar factories, it will strike you 
immediately that most of them are situated in certain 
districts of the Gangetic Valley. The most important 
provinces are the U. P. and Bihar, which between 
them have about 75 per cent of the total number of 
sugai factories in India. They produce annually 
about 80 per cent of the sugar made in our country. 
The main reason for the concentration of sugar 
factories in these provinces is the fertility of the soil, 
the abundance of water and the availability of cheap 
unskilled labour in these areas. Also it is not diffi¬ 
cult to get any skilled labour that is required. One 
peculiarity of the northern sugar factories is that they 
buy their sugarcane from the farmers, while in the 

Province of Bombay many factories have their own 
sugar plantations. 

You must realize the importance of this industry to 
our country. According to an expert it has given 

M 

new employment directly to at least 25 lakhs of people 
and indirect employment to another 25 lakhs. About 
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33 crores of rupees are invested as capital in this 
industry and the total value of sugar and guv pro¬ 
duced is about 100 crores every year. The Indian 
farmer especially has found the new industry a boon, 
because the cane crop is a source of fodder for his 
cattle and it provides continuous employment for him 
when otherwise he would be idle between the rabi and 
kharif harvests. Again, through the work of several 
agricultural research stations, the quality of Indian 
sugarcane has improved greatly. The sugarcane crop 
per acre is now greater and the quantity of sugar it 
yields is also much larger than before. The farmer, 
therefore, gets a better price for his crop and is 
encouraged to grow more. 

Before considering the future of this industry, let 
us pause for a while and see how the crystallized white 
sugar is produced from sugarcane. When sugarcane 
is taken to the factory it is often shredded, so that 
the heavy roller crushers can force out the juice satis¬ 
factorily. Every effort is made to get the maximum 
amount of juice out of the cane. This juice contains 
many impurities. Some of the fibrous impurities are 
removed by skimming and straining, while others 
lequire the addition of lime and other chemicals which 
cause the impurities to settle on the bottom. Sulphur 
dioxide gas is then passed in to bleach the juice. 

Excess-sulphur dioxide combines with the lime and is 

removed with the impurities, giving a slightly greenish 
brown juice. 
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i, where *5 

amount*' 


of its water. This operation is carried out__ 

vacuum in the more up-to-date mills, because liquids 
boil at a lower temperature under vacuum, and 
the danger of the syrup or thickened juice being burnt 
by the heat during boiling is reduced to a great extent. 
The thick syrup is led to another evaporator known 
as the strike pan ”, where more water is evaporated 
and the crystals of sugar are allowed to form and 
grow to a uniform size. The mass of crystals and 

massequite ” and 


known 


a 


is separated in centrifugal machines. The principal 
part of this machine consists of a metal basket, with 


speed 


small holes in its sides. 

During its rotation the sugar crystals are retained in 

4 

the basket, and the syrup is thrown out through the 
openings. 


known 


sticky 


brown. Some of the product is kept to be sold as 
brown sugar, but the rest is taken to a refinery where 
the crystals are dissolved in water, treated with 
chemicals, like bone charcoal, which absorb impuri¬ 
ties, and the filtered purified syrup is evaporated again. 

The product is white sugar, and is made into fine 
powder, crystals or lumps. 


cane gives to us. 


only product that the sugar- 
molasses is employed for the 


power 
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almost all sugar-producing countries. Alcohol may 

be used as motor fuel, because it has all the essential 
properties of petrol, and it can be mixed with petrol 
in certain proportions. Alcohol can be produced very 
cheaply in a sugar factory and not only enables the 
factory owners to reduce the price of their sugar, but 
helps in increasing the quantity of motor fuel avail- 
aole in the country. When all the petrol in a country 
like India has to be imported, the production of power 
alcohol is of great importance, particularly in time of 
war. But for a long time our sugar factories were 
not allowed to produce power alcohol because it would 
have competed with petrol, which is controlled and 
sold entirely by a few powerful British and American 
companies. Our country produces annually about 4 
iakhs of tons of molasses, some of which is used as 
cattle food, but a large part of which is wasted. Out 
or this quantity our factories can produce about 2 
erores of gallons of power alcohol at a cost of about 
six annas per gallon. Some of this alcohol is now 
being made m India, because the shortage of petrol 
became very acute during the Second World War and 
something had to be done as quickly as possible. The 
sugarcane fibre that remains behind after extraction 
of the juice is known as “ bagasse ” and forms 
another by-product of the sugar industry. It is 
chiefly used as fuel, but in the U.S.A. and in other 

in the manufacture of insulating 

« - 



SUGAR 


97 

No picture of this great industry would be complete 
without a reference to the importance of gur manu¬ 
facture in India. The gur industry is essentially a 
cottage industry, but it uses annually about four times 
the quantity of sugarcane consumed by our sugar 
mills. Gur is used in India not only for sweetening 
food and drink, but also as a wholesome article of diet. 
The annual production of gur in India is about 35 lakhs 
of tons as against 10 lakhs of sugar. Gur is certainly 
more popular in India than sugar and this fact will 
have to be taken into account by our sugar industry 
whenever it thinks of the future. At present we con¬ 
sume about 24 lbs. of sugar (including gur) per head 
each year. When we compare this figure with the 
figures for other countries, we see how poor we really 
are. In England the consumption of sugar per head 
is 112 lbs., in U.S.A., 103, in Denmark 128, in Aus¬ 
tralia 114 and in New Zealand 115 lbs. There can be 
no doubt that, as the living conditions of our people 
improve, more and more sugar will be used by the 
poorer classes who still look upon it as a luxury. 

The sugar industry in India is of great national 
importance. Its growth during the last ten years 
has undoubtedly been romantic, but it cannot rest on 
Past laurels; it must make an effort to ensure further 
progress. Since our sugar factories can produce 
superior-quality material now, and as the production 
is far in excess of our needs, markets must be found 
for the surplus sugar in neighbouring countries like 
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Afghanistan, Burma, Ceylon, and also In 


:-r 


countries like England. The industry 


money on sugarcane research so that better 



of sugarcane containing a greater percentage of 



can be grown in India. Again, every attempt 


be made to decrease the cost of manufacture by 


ing the by-products like molasses and bagasse. 


> = . ' 
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sugar industry has a very large home market, but 



market can be developed only if the price and quality 
of our sugar are very attractive. Let us hope that 
sugar, which is so precious and scarce in these days 
of rationing, will again be available cheap, and in 
large quantities even to the poor within a very short 


time. 


Chapter X 


GLASS AND CERAMICS 

Glass has been known to the world for a very long 
time. Pieces of glass have been found in the remains 
of the ancient kingdom of Babylon, more than 6,000 
years old. The tombs of the ancient kings of Egypt, 
the Pyramids, also contained articles of glass. Glass 
is also mentioned in several old Sanskrit books like 
the Mahabharata and the Ramayana. A book writ¬ 
ten in Ceylon by a Buddhist scholar more than 2,200 
years ago speaks of glass mirrors. Thus it is clear 
that the art of making glass was widely known in 
ancient times. 

This art developed considerably in Europe in the 
Middle Ages. In the ninth century Venice in 
Northern Italy was the main centre for the manufac¬ 
ture of glass. The glass-workers’ calling was con¬ 
sidered so honourable at that time that they could 
even marry the daughters of nobles. Gradually the 
knowledge of glass-making spread from Venice to 
Vienna, and then to other parts of Europe. 

Although glass was known in India in ancient 
times, there is very little on record about the process 
of making glass or the extent of the industry in those 
days. Glass bangles and small bottles were the 
principal articles of manufacture. The patronage of 
the Moghul rulers encouraged the production of 
elegant, decorative glassware in the seventeenth 
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century. Crude glass globes, silvered on the inside 

Wlth mercury > and artistic glass mosaics, were made 
m the Punjab and in Rajputana. However, these 

enterprises were on a very small scale, and the early 

Indian glass industry disappeared almost completely 

when competition from imported glass became serious 
in the nineteenth century. 

Abroad the glass industry has made constant pro¬ 
gress. Glass is obtained when a mixture of lime, 
soda and quartz sand is melted at a high temperature 
and then cooled. It was gradually learnt that the 
addition of other materials changed the properties and 
appearance of glass. For instance, the addition of 
borax gives a very resistant glass suitable for making 
scientific apparatus. The presence of iron salts gives 
a green colour to the glass, and cobalt salts produce 
red glass. Slowly, skill was developed in handling 
molten glass to produce hollow glassware such as 
bottles, flasks and tubes. The art of the glass-blower 
provided intricate arrangements of bent tubes for 
artistic and scientific purposes. The development of 
optical glass gave us the microscope and other instru¬ 
ments which were of immense help in the study of 
astronomy, biology and medicine. 

Simultaneously, progress was made in improving 
the methods of making and processing glass. At first 
glass was made in “ Pot ” furnaces in small batches. 
Later, the “ Tank ” furnace was developed, in which 
the two operations of melting materials to produce 
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glass and using the hot glass for making articles pro¬ 
ceeded at the same time. Plate glass for windows 
was originally prepared by blowing a cylinder and 
then cutting and flattening it while hot. A machine 
was developed later in which molten glass is pressed 
directly into the form of a continuous sheet. An 
automatic machine for the manufacture of bottles was 
introduced in the year 1886. This was a revolution 
in the glass industry. Other improvements fol¬ 
lowed, and the industry has grown rapidly since 

that date. 

In India the first attempt to manufacture glass by 
modem methods was made in 1870 when the Punjab 
Glass Works were started at Jhelum by an English¬ 
man. The Pioneer Glass Works at Titaghur, the first 
effort made with the aid of Indian capital and 
German experts, began in 1890. These and other 
factories started during a period of twenty years failed 
miserably, but very effective help was given to the 
industry by the Paisa Fund Glass Works at Talegaon, 
near Poona. This factory was opened in 1905, during 
the Swadeshi Movement, with the blessing of the 
great leader, Lokamanya Tilak. Its main object was 
not the making of profit, but the creation of an Indian 
glass industry at any price. The Paisa Fund Glass 
Works provided opportunities for many young Indians 
to acquire skill in glass-making. The men trained 
at Talegaon helped to build glass factories in other 
parts of the country and laid the foundations of the 
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Indian glass industry. Thus the wisdom and fore¬ 
sight of the pioneers of the Paisa Fund Glass Works 
have been rewarded to the fullest extent. 

The importance of glass as a key industry was 
realized for the first time during the First World War. 
Glass was so scarce that the Munitions Board of the 

Government of India encouraged its manufacture. As 

a result, many new factories were established. After 
the duty on imported glass was raised in 1920, the 
number of factories increased to 59 in 1932. In this 
year glassware worth 4 crores of rupees was sold in 
India. Out of this our factories produced goods worth 
a crore and a half. It must be admitted, however, 
that the Indian factories were making only the 
simpler varieties of goods like tumblers, bottles, 
bangles and jars. Superior-quality goods such as 
window-glass continued to be imported from abroad. 

From 1932 to 1939 the Indian glass industry 
suffered from foreign competition. The Government 
did not protect the industry in spite of the recom¬ 
mendations of the Tariff Board. But the Second 
World War again brought prosperity. The number 
of factories increased to more than one hundred. In 
addition, some of them undertook the manufacture of 
superior goods like glass tubes, scientific and surgical 
equipment and electric light bulbs. A new type of 

Ijlass known as “ windolite ” has been produced, which 

is suitable for building purposes. 

♦ 

The principal operation in this industry is the melt- 
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ing down of the various raw materials in a furnace. 
The high temperature required is obtained by burning 
coal or oil with pre-heated air. The molten glass is 
prepared in a number of pots buried round the outer 
edge of a circular furnace. Workers pick up small 
portions of molten glass on the end of metal pipes, 
and blow down these pipes to produce the shapes they 
require. It is fascinating to watch a glass vessel 
taking shape as a workman blows the glowing mass 
and gives it form with the help of moulds and tiny 
instruments. The prepared articles are allowed to 
cool gradually in another furnace. This process is 
known as annealing. In some factories molten glass 
is turned into articles entirely with the help of 
complicated machines. 

With the exception of soda, India possesses all the 
raw materials required for making glass. So far 
most of the soda has been obtained from abroad. It 
is expected, however, that the factories of the Alkali 
Corporation of India in the Punjab and of Messrs. Tata 
Chemicals at Mithapur, in Kathiawar, will make us 
independent of imported soda very soon. Attention 
has also been paid to the study of the problems of glass 
manufacture. The Benares Hindu University has 
conducted a Glass Technology Section for many years 
to train students in the subject. Recently the founda¬ 
tion stone of the Central Glass Research Institute was 
laid at Calcutta. With all these advantages there is 
every reason to believe that our glass industry will 
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have a brilliant future and that it will produce all 
kinds of glass materials, including glass fabrics. 

Ceramics 

The word Ceramics covers earthenware, pottery 
and refractories. The term earthenware describes 
articles shaped from a mixture of plastic clay and 
water and dried by exposure to the sun or in a 
moderate fire. When prepared from well-ground clay 
and heated at a sufficiently high temperature to cause 
partial fusion, the articles acquire greater strength 
and a smooth surface. The finished product is called 
Pottery or Porcelain. Porcelain usually means a 
finer type of earthenware than pottery. The bricks 
and other materials used for preparing fusion pots 
for glass and for lining furnaces for making iron, 
cement, etc., must be resistant to the action of high 

temperatures. Such bricks and materials are known 
as refractories. 

The art of making vessels out of clay has been com¬ 
mon knowledge in our country for a long time. The 
village potter can turn a lump of clay into the most 
beautiful shapes on his wheel. When ready, the ves¬ 
sels are dried in the sun or baked lightly in a chamber. 
These goods are sold very cheaply. For a few annas 
one can buy a large earthenware pot or khuja for 
cooling water in the summer. In Northern India, one 
often finds that small shops serve tea, milk and other 
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“ S in r0Ugh mud P°ts. which are given away free 
These are destroyed immediately after use, because 

-me people fee. that a pot is polluted by the human 

11 1 <“'' 1 should not be used again. Sometimes a 
crude salt glaze is given to these vessels to produce 

J or storing pickles and other spicy preparations. 

■aige jars are also made for the storage of grain and 

other foodstuffs. Earthenware vessels are produced 
mainly as a cottage industry. 

Pottery or Porcelain originated in China more than 

0 years ago. The Chinese developed the art to a 
remarkable extent even in the early days. Some of 
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the objects produced more than 1,500 years ago, such 
as the Ming vases and the Tang horses, are world- 
famous for their beauty and are regarded as art 
treasures. For this reason good pottery is often 
referred to as china-ware. In Europe the art deve¬ 
loped somewhat later than in China. Italy, Central 
Europe and England produced some excellent table¬ 
ware and decorative objects. Dresden and Wedg- 

/ 

wood china attained almost equal fame with the 
products of China and Japan. 

In India the manufacture of pottery is a novelty of 
the last thirty years. The industry may be said to 
owe its existence to the taste for tea and coffee we 
have cultivated during the last fifty years. The pro¬ 
duction of cups and saucers and complete tea-sets has 
been the objective of most factories. The first 
factory was established at Than, in Kathiawar. This 
was followed very soon by the Parashuram Pottery 
Works at Morvi, also in Kathiawar. The Bengal, 
Gwalior and Bombay Potteries came next. The last 
war helped to establish these factories firmly, and all 
of them are making constant efforts to improve the 
quality of their products. 

The Mysore Government Porcelain Factory at 
Bangalore was started with the object of making 
insulators for electric transmission lines. This fac¬ 
tory has helped the Mysore State in developing its 
scheme of rural electrification. Some factories are 
venturing into new fields of activity. Porcelain is a 
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fiZTbetl mat f al f ° r fl °° ring til6S and Sanit ^ 

‘ ’ use lt: can be kept clean easily. Con- 

sulerable success has been achieved by our factories 

making such tiles and fittings. Some of the 

ac ones a so manufacture refractories. This manu- 
acture has been specially developed at Jubbulpore and 
by the Kumardhubi Fireclay Company. 

The raw material for the manufacture of pottery or 
porcelain is a special type of clay. This is available 
m many places in India. The clay is ground to a fine 
powder, mixed with water, and kneaded in a machine 
known as a pug mill, until it acquires the consistency 
of dough. The dough is then formed into the required 
shape on a revolving wheel or in moulds. The shaped 
articles are allowed to dry slowly in a yard, under 
cover, to prevent the appearance of cracks. After 
drying, the articles are placed in refractory containers 
and piled within a chamber lined with firebricks. 
When full the chamber is closed and heated by burn¬ 
ing fuel or by electricity. The heating is slow at first, 
to prevent the articles from warping. The finished 
porcelain articles are removed from the chamber 
when it cools down. When it is desired to produce 
glazed porcelain, the articles are dipped in solutions 
of different salts before heating. 

Although the process appears so simple, it is very 
difficult to make goods that please the customer. 
Even small changes in the composition of the clay or 
its mixing can spoil the quality of the product. Skill 
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in making good porcelain is obtained only after years 
of experience. The progress made by our factories 
in the few years of their existence shows, however, 
that we are on the road to success. 




Chapter XI 

• « 

* 

PAPER 

From the very dawn of life man has tried to record 
*s actions and feelings in writing. In the very 
ancient days this was done by marking sig„ s and 

Pictures on wet clay. Later on, more permanent 
records were obtained by drying the tablet of clay in 
the sun or by baking it into a brick in a fire. Inscrip¬ 
tions carved in stone have been known for nearly 5,000 
years. Many of these are found in cave temples in 
India, such as Ellora, near Aurangabad, and the 
Kanhan caves near Bombay. These were followed 
by inscriptions on metals such as copper. 

In ancient Egypt and Rome papyrus and parchment 
were used as writing materials. Papyrus was a 
water-plant that grew along the banks of the river 
Nile m Egypt. Two layers of the pith from its stems 
were bound together with an adhesive to form a sheet 
of writing material. The word Paper is derived from 
papyrus. Parchment was prepared from the skins 
of sheep or goats. In ancient India the inner bark 
of some trees known as Blnurj Patra and the leaves of 
the palmyra palm known at Talpatra were used for 
writing purposes. Old documents written on one or 
all of these writing materials can be seen in many 
Museums. Some of them are remarkably well pre¬ 
served and help us in studying the history of 
former days. 


PAPER 


III 


The art of making paper was developed in China 
about 2,000 years ago. The paper was made from silk 
or cotton rags. The art spread towards the West 
when some Chinese paper-makers were taken away as 
prisoners by the Arabs during wars. The first paper 
factory was set up in Baghdad in A.D. 795. After the 
Crusades Europeans learnt to make paper from the 


Mahommedans. 


factory 


Europe 


was established in 1290 in Germany, where excellent 
paper was made from rags. 

The art of paper-making reached India from two 

A 

directions. In the East the knowledge spread from 
China to Tibet and then to Nepal and Bhutan. The 
Nepalese and Bhutanis learnt to make strong, tough 
paper from young bamboos and the bark of certain 
trees. This paper was als'' proof against ants, worms 
or rats. Mahmud of Gazni brought the art to India 


from the West in the tenth century. At first, paper 
was made in Kashmir and at Sialkot in the Punjab, 
because these places have plenty of the clean water 


required for the process. It was all hand-made paper 

and therefore expensive. The Moghul Emperors and 

the Peshwas encouraged this industry, and it spread 

all over India. Thousands of workers were employed 

in the industry until the middle of the nineteenth 

century. After this date cheap machine-made paper 

began to arrive from Europe. The competition was 

so severe that very soon the hand-made paper industry 
was killed. 
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knit 



a 


fibres 



as 


paper. 


manner that they form a strong sheet. Hie 
consist of the cellulose matter from materials 
grass, bamboo, wood or rags. In preparing 
first of all the fibres are separated from other sub-’ 
stances by treatment with chemicals, followed by 
repeated washing with water. Then the fibres are 
separated from each other and cut to the proper size 
in a Beater while they are still suspended in water. 
After this the fibres are bleached with chlorine and 
again washed with water. To make a sheet of paper, 

enough of the mixture of clean fibre and water is 
taken on a wooden frame with a bottom made of wire 
gauze. While the water is draining through the gauze, 
the fibres are made to knit together into a sheet by 
swift movements of the frame. The wet sheet is first 
dried between two pieces of flannel and then many 
sheets are squeezed together in a screw press. Finally, 
each sheet of paper may be passed through rollers to 
give it a polished, smooth surface. 


hand 


made paper was prepared in Europe and elsewhere 
until the beginning of the nineteenth century. 


source of fibre or by mixing fibres. 


varying 


example, 


esparto grass gave a tough paper used for the print¬ 
ing of bank notes in England. Sometimes alum and 
other chemicals were added to give the paper a white, 


PAPER 


”3 


ivory finish. Mineral pigments helped to prepare 
coloured papers. 

When machines were introduced' into the industry, 
their principal use was in reducing the time required 
for forming, drying and polishing the paper. It is no 

to handle each sheet separately. 



longer 

Instead a continuous sheet, even a mile or more in 
length, can be made on one machine. In passing 
through the machine, the long sheet has to bear some 
strain. This is borne easily if the raw material con¬ 
tains wood-pulp obtained from pinewood. Paper is 
lequiied in long lengths to obtain thousands of copies 
ot newspapers in a short time w r ith a rotary printing 
machine. The rolls of paper are known as news¬ 
print. The art of paper-making has developed enor¬ 
mously in Europe and the United States during the 
last hundred vears. 


Machine-made paper was manufactured in India 
for the first time in the Bally Mill, on the Hooghly, in 
1867. This was followed by the Upper India Cawn- 
pore Mill at Lucknow in 1879, the Titaghur Mill in 
Bengal in 1882 and the Deccan Paper Mill at Poona 
in 1887. By 1940 the number of mills had increased 
to eleven and these produced 60,000 tons of paper 
every year. During the war paper was very scarce 
in India, and the mills increased their output to 90,000 
tons. Our need for paper is much greater than the 
supply. Hence large quantities of it are imported 
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every year from England, the United States of 
America and other countries. 

Various raw materials have been used for making 
paper in India. Some of these are linen, rags, waste 
paper, grass and sometimes wood. Bhabar or moonj 
and sabai are two varieties of grass which have been 
used in the manufacture of paper for a long time. In 
making paper from grass, it is necessary to add wood 
pulp. As the special type of wood required to make 
good pulp is not easily available in our country, it was 
necessary to obtain wood pulp from abroad. Recently 
it has been found that bamboo is an excellent Taw 
material for making paper. Bamboo paper is superior 
to grass paper in finish and the clearness of its writing 
surface although perhaps it is not equally strong. 
But the chief merit of bamboo pulp is that good paper 
can be made from it without adding wood-pulp. 
Bamboo grows in abundance in the forests on the 
eastern and western coasts of the Indian peninsula. 
Hitherto bamboo forests were considered a nuisance 
because often they were infested with malaria. Now 
bamboo is in favour, because many Indian mills use 
bamboo pulp for making paper. 

It is interesting to study the process of turning 
bamboo into writing paper. The first step is to cut 
the bamboo into small-sized chips in a series of roller 
crushers. The chips are fed into a closed steel vessel, 
known as the “ digester This vessel is heated by 
steam or an open fire. Caustic soda solution is added 
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to the digester, and the chips are cooked under pres¬ 
sure to break up the bamboo into a fibrous pulp. This 
pulp is blown off into a vessel with a false bottom. 
The caustic soda solution is drained off and the pulp 
is washed with water several times. This is followed 
by treatment with bleaching powder and further wash¬ 
ing with water before the pulp is ready for the 
4t beaters ”. 

The beaters consist of elongated tanks fitted with 

a rapidly revolving drum in the centre. The drum 

carries tapering metal bars all along its outer surface. 

These bars almost touch the edges of knives fitted to 

the bottom of the tanks. As the drum moves round, 

the pulp is pulled over the knife-edges by the bars and 

returned to the back of the tank through channels on 

the sides. As the pulp flows round and round, it is 

broken up gradually into fibres. Materials like alum, 

glue and china clay may be added to the beaters. 

These are absorbed by the fibres and help in giving 

a smooth surface to the paper. Finally, sufficient 

water is added to the fibres to give a thin milky fluid. 

which is stored in huge vats before it flows to the 
paper machine. 

The principal part of the paper machine is a moving 
sheet of wire cloth about 200 feet long. The milky 
fluid leaves a layer of fibres on the wire cloth. This 
layer is knit together into a continuous sheet of paper 
by a shaking movement of the wire cloth while the 
water drains away. The wet sheet of paper passes 
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over a suction-box where most of its water is removed. 


heavy 


Here 


the sheet is pressed to squeeze out more water, dried 
and then ironed in a “calender”. The paper comes 

A • , i 


out with a smooth glazed surface. It is wound into 


rolls or cut to the required size by a machine. 

It is impossible to over-estimate the importance of 

paper in modern life. Paper forms the bridge be¬ 
tween barbarism and learning, between anarchy and 
government. Progress in science, art and literature, 
e\ei\ thing that makes life worth living, depends upon 
paper. Lnormous quantities of paper are required 
( \ \ear to provide us with books, newspapers and 

writing materials. It is almost true to say that our 
model n civilization would collapse if paper suddenly 
disappeared from the surface* of the earth. 

Illiteracy in India is shocking, but efforts are being 
made to remove it as rapidly as possible. Very soon 
primary education will be free and compulsory, and 
higher education will be available to all who can 
benefit by it. This will demand more and more paper. 
Let us hope that we shall have sufficient factories to 
produce all we require. 


Chapter XII 


THE CHEMICAL INDUSTRY 

The chemist is the magician of the modern age. He 
can make diamonds from coal, sugar from wood, and 
fertilisers from air and water. The chemist has made 
it possible for everyone to wear beautiful clothes by 
his invention of artificial silk. He has produced the 
most magnificent colours and perfumes to satisfy our 
aesthetic taste and enrich our cultural life. The 
chemist helps us in obtaining wonderful medicines, 
like quinine and penicillin, that cure us of dangerous 
diseases. In fact, the chemist has conferred so many 
benefits on the human race that we can almost for¬ 
give him for such evil gifts as high explosives and 
poison gas. 

The science of Chemistry has developed gradually 
in the course of many centuries through the efforts of 
people of all countries. In the old days many men 
devoted their entire lives and fortunes to the search 
for the philosopher’s stone. It was believed that the 
philosopher s stone could turn everything that it 
touched into gold. These efforts to convert baser 
materials into gold were known as Alchemy. 

The alchemists never succeeded in finding their 
philosopher’s stone, but they found out valuable 
information about the chemical changes that take 
Place in various processes, and their experiments 


K :. M 

Wm 


m 


tv: 


mmmn 


mw 





c 


« 

I 


0 

$ 


» 

t 

► 

► 

c 

i 


[From The Imverinl 




















THE CHEMICAL INDUSTRY 



helped to improve the methods of obtaining metals- 

m 

and other products from natural raw materials. 

The alchemists were followed by chemists, who 

carried on the endless search for knowledge. They 

gave the world new products like soap, matches, 

synthetic dyes and plastics. These products became 

very popular and their use spread rapidly. The 

chemical industry was created to supply these 

materials cheaply and in plenty. This industry has 

grown tremendously in the West during the last 

hundred years. It has produced so much wealth that 

the alchemists’ dream of converting anything into 

gold has been fulfilled, although only in an indirect 
manner. 


^ It is known that chemistry was developed in the 
East very much earlier than in Europe. Egyptian, 
( hinese, Hindu and Muslim chemists flourished from 
the beginning of the Christian Era. A system of 
hom ,ca1 compounds based on five elements, or the 


/nek nnihahhvtos, was used 


in India in the first 


century a.d. The famous modern Indian chemist, the 

ate Acharya Prafulla Chandra Roy, has set forth our 

nowledge of this subject in his book, “The History 
of Hindu Chemistry ”. 

A strict definition of chemical industry would in¬ 
clude all processes involving a chemical change In 
thus sense, the manufacture of iron and steel, cement 
soap, etc., are all chemical industries. However, iron' 
cement and soap are not pure materials in the chemical 
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sense, but mixtures. Their properties also depend 
upon everything that is present in the mixtures. 
Hence these industries have been considered sepa¬ 
rately. Only those industries which produce materials 

m a more or less pure form, in the chemical sense, are 
classified as Chemical Industries. 


These industries are divided into three main groups 
— (1) Heavy Chemicals, (2) Fine Chemicals and (3) 
Pharmaceuticals. The term “Heavy Chemicals ” is 

used for those industries in which the chemicals are 
produced cheaply in very large quantities. Also, very 
often these chemicals are not sold direct to the con¬ 
sumer. But they are essential to the manufacture or 
processing of other materials, like soap, glass, textiles, 
pottery and drugs. For this reason they are also 
known as “ basic ” chemicals. Prominent among these 
are the various acids, alkalis and salts. 

The group known as “Fine Chemicals ” includes 
photographic chemicals, essential oils and synthetic 
drugs and dyestuffs. These are produced in limited 
quantities and their cost is much higher. Further, it 

is important that these chemicals should be produced 
in a very pure form. 

The pharmaceutical industry produces the drugs, 
chemicals, and medicines used in healing the sick and 
the wounded. These include preparations from 
natural and synthetic drugs, antiseptics, animal and 
glandular products, vaccines and injections. It is 
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observed 


chemic- 

Now 

■ 


m the manufacture of pharmaceutical preparations. 

efore 1914, we were buying basic or heavy ( 
als valued at two crores of rupees every year. „„„ 

we require materials worth more than ten crores. 
The principal individual chemicals of importance are 
sulphuric acid for various industries, caustic soda and 
bleaching powder for the textile industry, soda ash for 

the manufacture of glass, and ammonium sulphate, 
potassium chloride and superphosphates as fertilisers. 

Attempts were made to manufacture these chemicals 
in India only when they became scarce during the 

One of the difficulties of manu¬ 
facturing sulphuric acid 

sulphur deposits. This was overcome by importing 
sulphur from Japan, Italy or the United States of 


World War 


was that India had no 


America. 


Works 


Ambernath and Shambhoo Nath & Sons at Amritsar 
were among the pioneers in making sulphuric acid in 
our country. More companies were started in 
Bombay and other cities as the demand for sulphuric 
acid increased. In 1939 these companies produced 
about 20,000 tons of the acid. During the last war the 
industry increased still further and now has a pro¬ 
duction capacity of 100,000 tons a year. Some 
sulphur was also discovered in Baluchistan during the 


war. 


The successful manufacture of soda ash requires 


and 
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be available in the same place. Also, the process of 
manufacture is such that the soda ash will not be 
cheap unless it is produced in very large amounts. 
For these reasons the first Indian factory for soda ash 
was started only in the nineteen-twenties. This was 
the Shakti Alkali Works at Dhrangadhra, in Kathia¬ 
war. This company was in difficulties until the begin¬ 
ning of the last war. Two other companies have 
started producing soda ash since 1914. The first is 
the Alkali Corporation of India, under European 
management, with its factory at Khewra, in the 
Punjab. The other is the Jinat factory of Tata 
Chemicals at Mithapur, in Kathiawar. It is expected 
that more than thirty different chemicals will be 


manufactured from the sea. The chief among these 

will be soda ash, caustic soda, chlorine, Epsom salt, 

and potassium chloride. The factory at Mithapur has 

cost several crores of rupees, and around it a town, 

housing more than 5,000 people, has sprung up in the 

midst of a desert. This scheme is the fruit of the 

labours of a great pioneer among our technical men, 
the late Mr. Kapilram Vakil. 

The manufacture of caustic soda and that of 
chlorine often go together. Both these chemicals may 
be obtained by decomposing a solution of common salt 
with electricity. Before 1939 hardly a ton of either 
was produced in our country. Several factories pro¬ 
duce them now. Among the more important of these 
are the Tata Chemicals and the Mettur Chemicals near 
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romance op IND ian industry 


been 

pur- 

and 


until 


made^fo^ 11 th^ am “ S0Uth India ' Plans have also 
made for the erection of other factories for this 

rhldaba7° rtant teXUle C6ntreS lfke B ° mba " 

Ammonium sulphate, the king among fertilisers 
requires ammonia for its production. Ammonia may’ 
be ob amed either from a gas-works, or by synthesis 

t is to say, producing it artificially by putting 

“f *7,"” «'«“"<» tl»t «»p Jil ,n “ 

natural form. Before 1939 the former method gave 
a few thousand tons of ammonium sulphate in our 
country every year. Synthetic ammonia was unknown 

1940, when the first plant was built for the 
Mysore Chemicals and Fertilisers, at Belagula, near 
Mysore, by foreign experts. Twenty-five „„„„ 
ammonium sulphate can be produced in this plant 
every day. For a large agricultural country like 
India, it is estimated that about 20 lakhs of tons of 
ammonium sulphate are required every year 
Government of India has prepared a plan to meet 
this demand m the near future. The first part of the 
plan consists of building an ammonium sulphate 
factory at Sindri, in Bihar, to produce more than 
300,000 tons every year. This factory is under con¬ 
struction. The Government of Travancore have 
decided to set up their own factory for this purpose, 
to produce an additional 100,000 tons of this fertiliser. 

Among fine chemicals the most important are the 
raw materials required for making dyes. These are 


tons of 


The 
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obtained from coal tar. When coal is heated in ves¬ 
sels known as retorts to produce coal gas, coal tar is 
obtained also, as a by-product. In Europe very large 
quantities of coal gas are used as a fuel for cooking, 
for heating houses in the winter, and in industry. 
Therefore, coal tar is also available in plenty. In our 
country coal gas is used for cooking by only a few 
people in a big city like Bombay. Hence, we do not 
possess enough coal tar to supply raw materials for 
making dyes on a large scale. Still, a few hundred tons 
of some products like benzene, toluene, naphthalene and 
anthracene have been made by the Shalimar Tar Pro¬ 
ducts and the Beraree Coke Company in Bengal. 
There is also a possibility that a dyestuffs factory will 
be established in India very soon, under the manage¬ 
ment of the Tatas. When this factory begins its 
work, it will help also to produce other fine chemicals. 

In the pharmaceutical industry, India has made 
rapid progress. Some of you may have heard of the 
Haffkine Institute at Bombay and the King Research 
Institute at Madras. These Institutes have been pre¬ 
paring various vaccines and sera required for inocula¬ 
tions against small-pox, plague, cholera and other 
violent diseases. Factories at Darjeeling, in Bengal 
and Nadvattam, in the Nilgiri Hills, have produced 
quinine from the bark of the cinchona tree, and sold 
it cheap, through the Post Office, to sufferers from 
malaria. A factory at Ghazipur produces preparations 
containing opium alkaloids. The Pasteur Institute at 
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Coonoor, in the Nilgiris, gives anti-rabic treatment to 

people who have been bitten by mad dogs. All these 

Government-managed institutions are expanding their 

activities every day. 

During the last thirty years various pharmaceutical 
companies have been started for making patent and 
other medicines prepared from herbs, etc., found in 
India. The chief among these are the Bengal 
Chemicals and Pharmaceutical Works, started by the 
late Acharya Prafulla Chandra Roy, the Bengal 
Immunity Company, and the Alembic Chemical Works 
of Baroda: Formerly, these companies found it diffi¬ 
cult to obtain the cheap alcohol required for many of 
their preparations. Now, alcohol is prepared from 
molasses in distilleries built by several sugar factories. 

The Indian pharmaceutical industry has made great 
pi ogress during the last five years. Animal products, 
such as extracts from the glands, liver, and other 
organs have been prepared for the first time. Shark 
liver oil has been produced as a substitute for cod liver 
oil. Herbs containing materials of medicinal value 
like ephedrine, the remedy for asthma, have been 
extracted locally. Also plans have been made for the 
production of insecticides like D.D.T. powder, new 

medicines like atebrin, for malaria, and other synthetic 
products, in India very soon. 

The above facts show that we are making rapid pro¬ 
gress in the building-up of our chemical industry. But 
if we compare our position in this field with that of 
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countries like England or the United States of 
America, we will realize how backward we are. Often 
it will be found that one American factory produces 
more chemicals in one day than all our factories pro¬ 
duce in one year. So long as this difference persists, 
our chemical industry will suffer from foreign com¬ 
petition. Another difficulty is that very few Indians 
have had the opportunity of obtaining the technical 
training required for building and maintaining our 
chemical industry. Attempts have recently been made 
by some of our Universities to provide such training 
in new institutions, started for this purpose. The 
Department of Chemical Technology of the Bombay 
University is a fine example of such an effort. Further, 
the Government has awarded hundreds of scholar¬ 
ships each year since 1945 to send brilliant young 
I Julians to England and the United States for higher 
technical training. It is certain that all these efforts 

will result in a phenomenal growth of our chemical 
industry in the near future. 



Chapter XIII 


FOOD PRESERVATION AND CANNING 


hee ore the last war, if one was having a meal with a 
mend m England, one noticed that the food consisted 
of the products of many countries. There was butter 
irom Denmark, bread made with wheat from Canada 
bananas from the West Indies, fresh fruit from Italy 
and the South of France, tea from India, coffee from 
I>razil, and meat all the way from Australia. Because 
the country is small in size and the population is large, 
England finds is necessary to import most of her 
food. All this food must be preserved properly while 
it is travelling to the consumer. Food preservation 


must be carried out scientifically, to make sure that 


such foods retain their freshness and other qualities, 


nd 


are safe for human consumption. It 


is not 


surprising that this necessity of using preserved foods 
and canned fruits has helped greatly to develop the 
knowledge of these industries in England. 


In the United States of America there is not the 


same necessity to obtain food from abroad. The 
country is very large in proportion to the population, 
and grows an abundance of foods and fruit. Still, 
the food-preservation and fruit-canning industries 
have developed in the United States to an even greater 
extent. 1 his is probably because of the desire of the 
average American to reduce to a minimum the 
drudgery of cooking in the home. It is possible to buy 
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ready-made soups, cooked vegetables, potato chips, 
fried fish, cooked meat and chicken, almost anything, 
in tins in the United States. A whole dinner can be 

ft 

cooked in a few minutes by opening the necessary tins 

and warming the food. The time saved in cooking 

food can be spent by the family in various forms of 
recreation. 

The preservation of food is an instinct common to 
all forms of animal life. The ant preserves sugar, 
bees collect honey, squirrels collect nuts, and some sea 
creatures like the whale store large quantities of oil 
in their bodies. Man has also felt the necessity of 
stoiing food from the earliest times. Crops require a 
few months to grow and are ready only at certain 


seasons of the year. The grain collected must be 
stored for use until the next harvest. It is also neces¬ 
sary to store grain for longer periods during years 
of abundant crops, so that food will be available during 
years of scarcity; otherwise, there are famines. Most 


of you have heard of the terrible Bengal famine of 
1944. At that time hundreds of people died in the 


very streets of Calcutta for want of food. Famines 

used to be very common in the Middle Ages. But our 

knowledge of food preservation has grown so greatly 

now. that such a calamity should not occur in a 
civilized country. 

In former days grain was stored in India by burying 
it underground in pits or in closed earthenware pots. 
The greatest enemies of grain are rodents, like mice 
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and bacteria which grow in the presence of moisture 
and air. The storage of grain inkpots protects it from 
mice. To prevent the growth of bacteria the vessels 
ai e covered with air-tight covers. Sometimes the 
grain is smeared with a little oil, like castor oil, and 
dried in the sun before storage. Strips of copper, 
smeared with mercury, are added occasionally to the 
stock of grain, as the bacteria cannot survive in the 
presence of mercury vapour. The modern means of 
storage for grain is a cement-concrete structure known 
as a “ silo ”. The silo is a rectangular.structure closed 
on all sides, and more than a hundred feet high. Grain 
can be poured into it only through a small opening at 
the top. It is removed from a small opening with a 

4 

valve at the bottom. Hundreds of tons of grain can 
be stored in a silo, free from contact with destructive 
agents like air, moisture and rats. 

Another item of our food is fruit. The oranges of 
Nagpur, the Alfonso mangoes from the Ratnagiri Dis¬ 
trict, the figs from Poona, and the grapes from Nasik, 
are justly famous for their excellence. These and 
other fruits are available in abundance and are very 
cheap during their seasons. At other times it is very 
difficult to obtain them at all. Many of these fruits 
must be allowed to ripen before picking in order to 
develop their best flavour, so the time allowed for 
transport of these delicate fruits is extremely small. 
Hence, a large proportion of the fruits are wasted 
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been made in India from time to time. 
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m shallow pots placed in the sun. The flat cakes, . 
obtained, last for several months and are used 
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preserved in sugar syrup on a small scale, 
prepared from a variety of raw fruit, are everyday 
articles of food. It must be remembered, however, 
that in appearance, taste and flavour, all these pro¬ 
ducts differ from the original fruit, and the method of 
preservation is not hygienic in the modern sense. 


The modern fruit-canner turns out a product which 
is very similar in appearance, flavour and food value 
to the fresh fruit. The factory is situated very near a 
fruit garden. Only the best fruit is used for can¬ 
ning, and the process is completed on the same day on 
which the fruit is picked. The fruit is cut into two 
halves, its skin and seed are removed and the halves 
are placed in a sugar syrup. The mixture of syrup 
and fruit is then poured into a can which has been 
sterilized previously by steaming. The space above 
the syrup is full of steam when the lid is placed on the 


remai 


can and sealed. This prevents air from 
behind in the can. On cooling, the steam condenses 
to water, and causes a vacuum inside the container. 
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All tHe operations are carried out by machines, and 
the consents of the can are untouched by hand. Tinned 
fruit canpreserved in this manner for years without 
losing its 

% 

With the exception of a very few small factories 
like the Madhd Canning Co. of Bombay and the Rural 
Products Co. qf Poona, fruit-canning is almost 
unknown in India. This is due partly to the idea that 
tinned fruit is not as good as fresh fruit. But the 
situation is bound to change with an improvement in 
our standard of living. Further, nearly 20 lakhs of 
soldiers, sailors and airmen from many countries 
came to India during the last war, and tasted deli¬ 
cious fruit like the mango and the papaya for the 
first time. Now many of these men are our poten¬ 
tial customers abroad. The development of an export 
trade in tinned fruit will bring much benefit to our 
fruit gardens. 

India has a coastline of more than 2,000 miles. 
Along this coast many varieties of excellent fish, 
prawns and oysters are caught every year in the cold 
weather. In a tropical country like ours fish begins 
to decay very soon after being taken from the sea. 
Hence, most of the fish is consumed in the coastal 
towns or villages. The people in the interior have had 

9 

to be content with dried or salted fish, if it was avail¬ 
able at all. This is no longer necessary. It has been 
found that fish can be stored for long periods of time 
if it is kept at a low temperature. The low tempera- 
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tui e can be maintained in a closed chamber witfi the 
help of ice, a refrigerating machine, or soli/carbon 
^loxide (also known as dry ice). Ice has.the draw¬ 
back that it melts to water and wets the chamber as 
well as the fish, while a refrigerating machine requires 
power for its working. Solid carbon dioxide has 
neither disadvantage. Therefore, for the transport 
of fish in wagons over long distances, solid carbon 
dioxide is regarded as the most satisfactory cooling 
agent. In India during the war the military authori¬ 
ties arranged for the supply of such preserved fish for 
troops stationed several hundred miles inland. It is 
cei tain that these facilities will now become available 
for civilian use. Some Indian fish have been found 
to be quite suitable for canning, but no attempt seems 
to have been made to use them on a commercial scale. 

The most recent method of food preservation is that 
of dehydration. This is especially applicable to 
vegetables. Vegetables are an important item in our 
food because they supply our bodies with the neces¬ 
sary mineral salts, vitamins, etc. It is known that 
most green vegetables and roots, like the cabbage, 
pumpkin, potato and cucumber, contain more than 
ninety per cent of water. When a large proportion 
of this water is removed, the bulk and weight of the 
vegetable is reduced considerably. The product is a 
dehydrated vegetable. This process is of importance 
in supplying vegetables to distant places, as for 
example, to armies in the field in war-time. The 
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veget^les are dried slowly, at a low temperature, and 

4 

preferably in a vacuum, to preserve their taste, flavour 
and food value. The powder or chips obtained are 
packed in air-tight tins. When required the powder 
has merely to be soaked in warm water to produce 
the original vegetable. Thus five pounds of potatoes 
can be reduced to a pound of dehydrated potatoes. 
Many factories were established in India during the 
war to manufacture dehydrated vegetables required 
for feeding our soldiers and sailors overseas. 

The other principal foods consumed in India are 
milk, mutton and beef. The availability of milk varies 


from place to place, and with the season of the year. 
In the fertile basins of the Ganges, the Krishna and 
other rivers, milk is plentiful and cheap. In other 
parts, and in big cities like Bombay, milk is very 
expensive. The supply of cheap wholesome milk to 
all can only become a possibility with the growth of 
a modern dairy industry. Until then it will be neces¬ 
sary to produce condensed or dried milk at places 
where fresh milk is cheap and plentiful. At present 
very little, if any, of either product is made in India. 

In a European country selective breeding of cattle 
is carried out to produce animals that give a large 
amount of milk every day. Such animals are kept in 
a daii\ farm, so long as they continue to give* a mini¬ 
mum yield of milk. Afterwards they are sent to the 
slaughter-house to produce beef. In the slaughter¬ 
house the livers and various glands of the animals ar<* 
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prepare 





medical products. As the animals are stiJT 
when they are sent to the slaughter-house, their 

give very good hides. 

In India a dairy industry in this form is almost un¬ 
known. Cattle breed, live and die, without any control. 
The result is that although ours is an agricultural 
country, our cattle are of very poor build and give 
very little milk. To some extent our religious pre¬ 
judices are responsible for this condition. We may 


not be able to follow European countries completely 
in this respect, but it is necessary that our milk pro¬ 
blem should be solved on a scientific basis. 


The advantages of food preservation and canning 
are obvious. They save good food which might other- 
wise be wasted. These industries make it possible to 
store a large amount of food which can be used out of 
season and in places where normally it is not available. 
They help us in raising our standard of living and in 
preventing calamities like famine. Considering all 
these advantages it must be recognised that in India 
we have so far neglected these vital industries. How¬ 
ever, the various efforts made during the last few 
years show that our leaders are aware of our short¬ 
comings. Therefore, it is probable that the food pre¬ 
servation and canning industries will receive greater 
attention in the immediate future. 


Chapter XIV 



COTTAGE INDUSTRIES 

V 

► 

t 

India is a land of villages. More than eighty per cent 
of our people live in villages. Their principal occupa¬ 
tion is agriculture. Throughout the monsoon season 
and in the months that follow, the villagers work hard 
in the fields to gather their crops. The land often 
belongs to landlords, who have to be given their share 
of the crop. The tools of the village agriculturist are 
often very crude, and he cannot afford to use manure. 
The net result is that the agriculturist just succeeds 
in obtaining a bare living in spite of his hard labour. 

As the cultivation of crops depends upon rain, this 
work occupies the villager for about six to eight 
months in the year. The spare time may be utilised 

a 

by some villagers in keeping poultry or cattle, in order 
to augment their income by selling eggs and milk. 
But opportunities for these activities are very limited 
in the villages. Some villagers go away to other 
places in the dry season to earn a little extra income. 
They may go into the town to work in mills and 
factories, or in salt works, or merely as road labourers. 
Many villagers send one or two sons permanently to 
a city to work in order to increase their income. 


Even in the busy season, the villager finds that he has 
some time to spare. He would like to use it in any 
way that adds to his meagre earnings, so he takes up 
some subsidiary occupation, such as spinning and 
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weaving, basket-making, carpentry or metal-working. 
He prefers to do this work in his own home or cottage 
so that all his leisure hours may be employed in 
remunerative work. If a large number of villagers 
take up the same occupation for cottage work, the 
total output of products is comparable to that of one or 

more factories. When this happens, the occupation in 
question is known as a cottage industry. 

It is estimated that not less than two crores of our 
people are employed, either partly or wholly, in cot¬ 
tage industries. In the first group are those whose 
products meet with competition from factory-made 
goods. Among these are the hand-loom, blanket¬ 
making and hand-made paper industries. The second 
group consists of those which make use of the natural 
products of the countryside. Among these are in¬ 
cluded basket- and rope-making, bee-keeping, and the 
collection of gums and catechu {kata). The third 
group of cottage industries includes the production of 
articles of aesthetic value, such as carvings in stone, 
sandalwood and ivory, and metalwork. These require 
the most exquisite craftsmanship and skill. 

Among our cottage industries the most important is 
the hand-loom industry. The hand-loom worker has 
supplied the cloth needs of the countryside for 
centuries. Formerly all the yarn required for weav¬ 
ing was spun by hand by the family of the weaver. 
Now many hand-loom workers use yarn spun in mills. 
All kinds of cloth can be produced on the hand-loom, 
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from the crudest cotton fabric to the finest silk 
Special types of cloth, with borders or complicated 
designs m gold and silver thread, can be produced far 
more satisfactorily on the hand-loom by a skilled 
craftsman. The famous silk saris of Mysore and 
Madras, the gold borders from Surat, and the superior- 
quality dhoties from Bengal and Gujerat, are all pro¬ 
ducts of the hand-loom industry. For this reason the 
industry has survived in spite of very severe competi¬ 
tion from cheap mill-made cloth. In 1939 the industry 

produced more than 16 crores of yards of cloth of a 
total value of 72 crores of rupees. 

The hand-spinning and weaving industries are ex¬ 
tremely important in balancing our village economy. 
Therefore, Mahatma Gandhi has carried on a life-long 
crusade for the encouragement and growth of these 
industries. For many years all leaders and working 
members of the Indian National Congress have worn 
clothes prepared from cloth woven on the hand-loom 
fiom hand-spun yarn. Even the subscription for 
membership of the Congress can be paid in the form 
of hand-spun yarn. The All-India Spinners Associa¬ 
tion, started under Gandhiji’s inspiration, has done 
excellent work in popularising “ khaddar ”, or hand- 
woven cloth, made from hand-spun yarn. It has also 
helped the hand-loom worker by supplying him with 
materials and with advice for the improvement of the 
quality of his product. More than a crore and a half 
yards of khaddar are produced in India every year. 
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This cloth has been a great boon to many people 
during the recent shortage of mill-made cloth. 

Hand-made cloth always costs more than mill-made 
cloth. For this reason some people say that the in¬ 
dustry should be allowed to die, and all cloth be pro¬ 
duced in the mills. Those who see the benefits brought 
by the hand-loom industry to the villager say that it 
should be supported even by restricting the growth 
of mills. The Ministry in Madras has decided that no 
new mills should be started in the province, and that 
every encouragement should be given to the hand- 
loom industry. These are extremely opposite views. 
One thing is clear, however, that more than 60 lakhs 
of people earn their livelihood in their own homes 
with the help of the hand-loom industry. Until alter¬ 
native work is found for this large number of people, 
encouragement must be given to the industry. 

The making of hand-made paper was a cottage in¬ 
dustry in India until it was killed by cheap imported 
paper. Attempts are now being made to revive the 
industry. The Paper Centre, established in Poona 
by the All-India Village Industries Association in 
about 1942, helped considerably in training workers. 
The object is to make wrapping and blotting papers, 
cheap writing paper and other products. The raw 
materials are available everywhere, such as old paper, 
lags and some kinds of grass. Hand-made paper 
should be a paying cottage industry. 
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An important cottage industry is the making of 
baskets and other articles from bamboo or cane, and 

• h T- 1 "f ° f matS fr0M certain types of grass. This 
m us ly epends for its success upon the skill of the 

wor er. The mats of Cochin and Travancore are very 

widely known and used. They are soft to the touch 

and V e ry pleasing because of their patterns _ 

he bamboo or cane has been used to make baskets 
or everyday use and even for furniture. 

The coconut tree is a great friend of the villager. 
The fruits, or coconuts, are sold for use in food or for 
the extraction of oil. The husk of the fruit is used for 
making coir rope, which is strong and therefore suit¬ 
able for packing. The leaves of the tree are woven 
into matting which can be used as roofing material 
for the villager’s cottage. The tree trunk can be 
carved into channels for the conveyance of water. 

Many people make their living from cottage industries 
based on the coconut tree. 


Similarly the products of the forest can be turned 
into wealth by the villagers. Gums oozing from trees 
are collected and sold for use as foods or in the varnish¬ 
making and other industries. Catechu, or kata, is 
extracted from the bark of the Khair tree. Various 
nuts and herbs are collected and sold to factories 
which make tannin and other medicinal products. 
The most delicious forest product is honey. Bees col¬ 
lect honey from wild flowers and store it in hives on 
the tops of trees. Villagers climb the trees with 
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lighted torches, smoke the bees out and remove the 
hives. The hive is squeezed to obtain the honey. 
Nowadays bees can be tamed and induced to collect 
their honey in man-made hives. The removal of 
honey then becomes very easy. This is known as bee¬ 
keeping. It is bound to grow as a cottage industry. 

You may be surprised to know that there is an 
industry even in stone. A very hard rock, known as 
granite, is found in Mysore and Madras in the form 
of long blocks and plates. Some of these blocks are 
long, thin and strong, and are used as poles for tele¬ 
graph wires. The granite can also be cut into suit¬ 
able sizes for use as kerbstones for city pavements. 
Thousands of such stones were sent to England every 
year before the war. 

Among decorative articles the brassware of Benares 
is well known. Table-tops, ash-trays, flower-pots and 
other vessels in brass and other metals, with inlaid 
designs, have been very popular as souvenirs with 
foreigners. Cigar-boxes, ornamental! boxes, and images 
of various gods, carved in sandalwood and ivory, come 
from Mysore and Travancore. Some of these are 
works of art, and specimens are to be found in every 
museum. Models of famous buildings, like the Taj 
Mahal at Agra, are carved in alabaster and soapstone 
with great skill by artisans in the north of India. All 
these articles are extremely popular in our own 
country and abroad. These cottage industries have 
brought money and fame to our village craftsmen. 



COTTAGE INDUSTRIES 


The tanning of leather and the making of footwear 
have been almost entirely cottage industries in our 
country until the last few years. The village cobbler 
used to tan all the leather he required to prepare rough 
shoes and sandals for the villagers. Nowadays, more 
delicate footwear is necessary to satisfy men and 
women customers from the cities. For this purpose 
well tanned leather is obtained from factories, or even 
from abroad. But the sandals are still mostly pre¬ 
pared by hand in factories employing a few workmen 
each. This cottage industry provides work for 
hundreds of men, and their number can be increased 
considerably if proper arrangements are made to 
export our goods. 

Many other cottage industries could be mentioned. 
Attempts are now being made to encourage their 
growth, because it is considered that like the other 


industries they are also necessary for our progress. 
One of the methods of helping the village craftsman 
is to provide him with suitable arrangements for the 
display and sale of his goods. This is being done by 
opening Government shops in big cities, known as 
Village Industries Emporia. The supply of materials 


and payment of an advance on work supplied to the 
shops may also be arranged on a co-operative basis. 
These measures are likely to bring great prosperity 
to our cottage industries in the near future, and well 


deserved good fortune to the village worker. 



Chapter XV 


THE FUTURE 

In this book you have read about the growth of some 
of our industries. The chief among them are the 
Iron and Steel, Cement, Hydro-electric Power, Paper, 
Glass and Chemical Industries. These are known as 
basic industries, because their existence is essential 
to the establishment of others. You may have observed 
that most of them did not even exist thirty years ago. 
Their rapid progress has been quite a romance. It is 
almost comparable to the activity of a giant who has 
been asleep for centuries and has just begun to 
wake up. 

However, our pride in our growing industries must 
not make us blind to the fact that in every way we 
are very backward in comparison with most other 
countries. Although the majority of our people are 
engaged in agriculture and there is plenty of land, 
we do not grow even enough food for our needs. We 
use no more than one per cent of the hydro-electric 
power that could be generated from our rivers. Our 
annual consumption of necessities of life, like cloth, 
is a small fraction of that of each person in England 
or the United States of America. The average annual 
income per person in India is only 65 rupees, while 
in England it is 960 rupees and in the U.S.A. 2,200 
rupees. 



THE FUTURE 



The result of our backwardness is that we have a 
very low standard of living. A very large number 
of people get no more than the minimum necessary to 
keep them alive. We have very little food, clothes, 
houses or medical aid. The average expectation of 
life is no more than 27 years. Only 15 persons out of 
every hundred can read or write. The luxuries of life, 
like the motor car, music, the cinema, are known only 
to those who live in cities. Life is very hard except 
for a few lucky individuals. 

It has not always been so. There were periods in 
our history when India enjoyed great prosperity. 
Stories of India’s riches have attracted travellers from 
all parts of the world for centuries. It is natural that 
we should long for a return of those days of glory. 

To fulfil our desire to raise our standard of living 
we must increase our annual income. That is, we 


must produce more goods of all kinds and make them 
available to the people. This can be done by an 
improvement in agriculture and by the establishment 
of industries. There are difficulties in the way of 
achieving these objects. The first difficulty is that of 
man-power. \\ e have too few chemists, engineers, 
doctors and other technical experts required for our 
purpose. A large number of such men will have to 
be trained in a short time. Another difficulty is that 
at present we depend upon other countries for the 
machinery required for building our factories. Our 
industries will not grow rapidly unless we are 
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independent of outside help in this respect. It is also 

necessary to increase the general level of education, 

because complicated machines and tasks require intel¬ 
ligent men to handle‘them. 

All this can be done, but not in a day. It-needs care¬ 
ful planning and the use of our assets in the most 
profitable way. Soviet Russia has demonstrated the 
success of the planning method on a national scale 
with its three Five-Year Plans. Many plans have also 
been prepared for our own country. One of them is 
known as the Bombay Plan, but is intended for the 
whole country and is supported by industrialists like 
Tata and Birla. It provides for an expenditure of 
10,000 crores of rupees during the next fifteen years 
to bring about all-round progress in our country. Out 
of this sum, 4,000 crores are intended to be utilized 
for the establishment of basic and other industries. 
Minoo Masani’s pamphlet, “ Picture of a Plan ”, 
illustrates in a very lucid way the objectives of the 
Bombay Plan. w 
The execution 

from a large- number of people. This will be forth¬ 
coming only if the people feel that they will benefit 
individually from the success of a plan. To give them 
this confidence, our present outlook will have to undergo 
a considerable change. For example, at present we 
pay our primary teachers so little that they lead a 
most miserable existence. It is not possible to attract 
good men to the teaching profession unless their 


.of such plagwcalls for very hard work 
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salaries ensure them the primary comforts of life. 
Without good teachers, there can be no inspiration to 
pupils. Similarly, the conditions under which our 
industrial labour lives and works at present are appal¬ 
ling. This leads to a loss of efficiency, discontent, and 
finally strikes. If our plans for industrialization are 
to succeed, industrial labour must feel that every step 
forward brings it a corresponding benefit. 


Fortunately we now have a People’s Government 
which is pledged to do its best to improve the lot of the 
common people. Let us hope that it will give full 


consideration to the human aspect of the problem and 


build a firm foundation for the rapid industrialization 


of our country. 
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